The  book  may  be  borrowed  for 
a period  of  two  weeks  and  re- 
newed only  for  an  additional 
period  of  two  weeks. 


LIBRARIAN. 


THE 


SCOVILL 

PHOTOGRAPHIC 


li 


Price 
Per  Copy, 

No.  I.— THE  PHOTOGRAPHIC  AMATEUR.— By  J.  Traill  Taylor. 

A Guide  to  the  Young  Photographer,  either  Professional  or 


Amateur.  (Second  Edition.)  Paper  Covers $o  50 

Library  Edition.  Reduced  to 75 

No.  2. — Out  of  Print. 

No.  ?. — Out  of  Print. 


No.  4.— HOW  TO  MAKE  PICTURES.— By  Henry  Clay  Price.  (Fourth 

Edition.)  The  A B C of  Dry-Plate  Photography.  Paper  covers.  50 


No.  5.— PHOTOGRAPHY  WITH  EMULSIONS.— By  Capt.  W.  de  W. 

Abney,  R.E.,  F.R.S.  A treatise  on  the  theory  and  practical 
working  of  Collodion  and  Gelatine  Emulsion  Processes.  (Second 

Edition.)  Paper  covers 75 

No.  6. — Out  of  Print. 


No.  7.— THE  MODERN  PRACTICE  OF  RETOUCHING  NEGA- 
TIVES.— As  practised  by  M.  Piguepe,  and  other  celebrated 

experts.  (Seventh  Edition  ) Paper  covers 5° 

Library  Edition . . , . 75 


No.  8.— LIGERAS  LECCIONES  SOBRE  FOTOGRAFIA  DEDICA- 

DOS  A LOS  AFICIONADOS.— Paper  covers 5o 

Library^  Edition.  Reduced  * 75 


THE  SCOVILL 
PHOTOGRAPHIC  SERIES 

No.  9.— TWELVE  ELEMENTARY  LESSONS  IN  PHOTOGRAPHIC 
CHEMISTRY. — Presented  in  very  concise  and  attractive  shape. 

(Second  Edition.)  Paper  covers 50 

Library  Edition 75 

No,  10. — Out  of  Print. 


No.  II.- 

-Out  of  Print 

No.  12.- 

-HARDWICH’S  PHOTOGRAPHIC  CHEMISTRY.— A manual 
of  photographic  chemistry,  theoretical  and  practical.  (Ninth 
Edition.)  Edited  by  J.  Tr.-ull  Taylor.  Leatherette  binding. 
Reduced  to 2 00; 

No.  13.- 

-TWELVE  ELEMENTARY  LESSONS  ON  SILVER 

PRINTING.  (Second  Edition.)  Paper  covers 50 

No.  14.- 

-ABOUT  PHOTOGRAPHY  AND  PHOTOGRAPHERS.  — A 

series  of  interesting  essays  for  the  studio  and  study,  to  which 
is  added  European  Rambles  with  a Camera.  By  H.  Baden 

Pritchard,  F.C.S.  Paper  covers 50 

Library  Edition 75 

No.  15.- 

-THE  CHEMICAL  EFFECT  OF  THE  SPECTRUM.— By 

Dr.  J,  M.  Eder.  Of  value  to  Orthochromatic  Workers.  Paper 

covers 25 

Library  Edition 50 

No.  16.- 

-PICTURE  MAKING  BY  PHOTOGRAPHY.-By  H.  P.  Robin- 
son. Author  of  “ Pictorial  Effect  in  Photography.  ” Written  in 

popular  form  and  finely  illustrated.  Paper  covers 75 

Library  Edition i ooj 

No.  17.- 

-Out  of  Print. 

No.  18.- 

-Out  of  Print. 

No.  19.- 

-Out  of  Print. 

No.  20.- 

-DRY-PLATE  MAKING  FOR  AMATEURS.— By  Geo.  L. 
Sinclair,  M.D.  Pointed,  practical,  and  plain.  Leatherette 
binding  50 

No.  21.- 

-THE  AMERICAN  ANNUAL  OF  PHOTOGRAPHY  AND 
PHOTOGRAPHIC  TIMES  ALMANAC  FOR  1887.  (Second 

Edition.)  Paper  cover  (postage,  12  cents  additional) 50I 

Library  Edition  (postage,  12  cents  additional) i 00) 

No.  22.- 

-PHOTOGRAPHIC  PRINTING  METHODS.— By  the  Rev. 

W.  H.  Burbank.  A Practical  Guide  to  the  Professional  and 
Amateur  Worker.  (Third  Edition.)  Cloth  bound i ooj 

THE  SCOVILL 


No.  23,- 

PHOTOGRAPHIC  SERIES 

-A  HISTORY  OF  PHOTOGRAPHY.  — Written  as  a Practical 
Guide  and  an  Introduction  to  its  Latest  Developments,  by 
W.  Jerome  Harrison,  F.G.S.,  and  containing  a frontispiece  of 
the  author.  Cloth  bound i 00 

No.  24.- 

-THE  AMERICAN  ANNUAL  OF  PHOTOGRAPHY  AND 
PHOTOGRAPHIC  TIMES  ALMANAC  FOR  1888.— Illus- 
trated. (Second  Edition  ) Paper  (by  mail,  12  cents  additional) . 50 

Library  Edition  (by  mail,  12  cents  additional) i 00 

No.  25.- 

-THE  PHOTOGRAPHIC  NEGATIVE.— A Practical  Guide  to 
the  preparation  of  sensitive  surfaces  by  the  calotype,  albumen, 
collodion  and  gelatine  processes,  on  glass  and  paper,  with 
supplementary  chapter  on  development,  etc.,  by  the  Rev.  W.  H. 
Burbank.  Cloth  bound.  Reduced  to i 00 

No.  26.- 

-THE  PHOTOGRAPHIC  INSTRUCTOR.— For  the  Professiona 
and  Amateur.  Being  the  comprehensive  series  of  Practical 
Lessons  issued  to  the  students  of  the  Chautauqua  School  of 
Photography.  Revised  and  enlarged.  Edited  by  W.  I.  Lincoln 
Adams,  with  an  Appendix  by  Prof.  Charles  Ehrmann.  (Third 

Edition.)  Paper  covers i 00 

Library  Edition  1 50 

No.  27.- 

-LETTERS  ON  LANDSCAPE  PHOTOGRAPHY.— By  H.  P. 

Robinson.  Finely  illustrated  from  the  Author’s  own  photo- 
graphs and  containing  a photogravure  frontispiece  of  the  Author. 

Cloth  bound i 50 

No.  28.- 

-THE  AMERICAN  ANNUAL  OF  PHOTOGRAPHY  AND 
PHOTOGRAPHIC  TIMES  ALMANAC  FOR  1889.  Out  of 

Print. 

No.  29.- 

-THE  PROCESSES  OF  PURE  PHOTOGRAPHY.— By  W.  K. 

Burton  and  Andrew  Pringle.  A standard  work,  very  complete 

and  freely  illustrated.  Paper  covers 200 

Library  Edition 2 50 

No.  30.- 

-PICTORIAL  EFFECT  IN  PHOTOGRAPHY.  — By  H.  P. 

Robinson.  A new  edition.  Illustrated.  Mr.  Robinson’s  first 
and  best  work.  Cloth  bound i 50 

No.  31.- 

-A  DICTIONARY  OF  PHOTOGRAPHY.— For  the  Professional 
and  Amateur  Photographer.  By  E.  J.  Wall.  Illustrated. 

Cloth  bound i 50 

No.  32.- 

-PRACTICAL  PHOTO-MICROGRAPHY.^Finely  Rlustrated. 

By  Andrew  Pringle.  Cloth  bound::... 2 59 

THE  SCOVILL 
PHOTOGRAPHIC  SERIES 


No.  33.- 

-THE  AMERICAN  ANNUAL  OF  PHOTOGRAPHY  AND 
PHOTOGRAPHIC  TIMES  ALMANAC  FOR  1890.— Paper 

cover  (by  mail,  14  cents  additional) 50 

Library  Edition  (by  mail,  14  cents  additional) i 00 

No.  34.- 

-THE  OPTICAL  LANTERN. — Illustrated.  By  Andrew  Pringle. 

In  paper  covers i ( 0 

Library  Edition i 50 

No.  35.- 

-LANTERN  SLIDES  BY  PHOTOGRAPHIC  METHODS.— 

By  Andrew  Pringle.  In  paper  covers 75 

Library  Edition i 25 

No.  36.- 

-THE  AMERICAN  ANNUAL  OF  PHOTOGRAPHY  AND 
PHOTOGRAPHIC  TIMES  ALMANAC  FOR  1891. -Paper 

covers  (by  mail,  15  cents  additional) 50 

Library  Edition  (by  mail,  15  cents  additional) i 00 

No.  37.- 

—PHOTOGRAPHIC  OPTICS. — A Text-Book  for  the  Professional 

and  Amateur.  By  W.  K.  Burton.  Paper i 00 

Library  Edition i 50 

No.  38.- 

-PHOTOGRAPHIC  REPRODUCTION  PROCESSES.— Illus- 
trated. By  P.  C.  Duchochois.  Paper i oo( 

Cloth I 50 

No.  39.- 

-EL  INSTRUCTOR  FOTOGRAFICO. — Paper  covers i 00^ 

Library  Edition  i 50 

No.  40.- 

-THE  AMERICAN  ANNUAL  OF  PHOTOGRAPHY  ‘AND 
PHOTOGRAPHIC  TIMES  ALMANAC  FOR  1892.— Out 

of  Print. 

No.  41.- 

-THE  CHEMISTRY  OF  PHOTOGRAPHY.— By  W.  Jerome 

Harrison.  Cloth  bound . 3 06 

No.  42.- 

-PICTURE-MAKING  IN  THE  STUDIO.  By  H.  P.  Robinson. 

Paper  covers,  50c.  Library  Edition i ofl 

No.  43.- 

-THE  AMERICAN  ANNUAL  OF  PHOTOGRAPHY  AND 
PHOTOGRAPHIC  TIMES  ALMANAC  FOR  1893.— Paper 

covers  (postage  extra,  15  cents)  50 

Library  Edition  (postage  extra,  15  cents) i 00! 

No.  44.- 

-THE  LIGHTING  IN  THE  PHOTOGRAPHIC  STUDIO.— By 

P.  C.  Duchochois.  A new  edition.  In  press. 

For  sale  by  all  dealers  in  Photographic  goods,  and  sent,  post-paid,  on  receipt 
of  price,  by  the  publishers,  - 

THE  SCOVILL  & ADAMS  COMPANY,  ^ 

Send  for  Book  Catalogue.  423  Broome  St.,  NEW  YORK  CITY. 


INDUSTRIAL 

PHOTOGRAPHY 


BEING  A 

DESCRIPTION  OF  THE  VARIOUS  PROCESSES 
OF  PRODUCING  INDESTRUCTIBLE  PHOTO 
GRAPHIC  IMAGES  ON  GLASS,  PORCE- 
LAIN, METAL  AND  MANY 
OTHER  SUBSTANCES. 


ILLUSTRATED. 


By  P.  C.  DUCHOCHOIS, 


AUTHOR  OF 


' PHOTOGRJiPlil^'RKBRbVtt^  jSOCESSf  S THE^Ho|oCRki4ilC.lMAGE,’’ 

“The  Lighting  in  the  Photographic  Studios,’^  Etc.,*Etc*, 


NEW  YORK ; 

THE  SCOVILL  & ADAMS  COMPANY. 


1893. 


Copyrighted,  1893. 

By  The  Scovill  & Adams  Co. 


CONTENTS 


PAGE 

Introduction,  - 7 

Photo- Vitrified  Enamel  Processes,  ...  8 

Substitution  Process,  - - - - - - 8 

Dusting  Methods,  jg 

Ferric  Chloride  Dusting  Process,  - . . - ig 

The  Bichromate  Dusting  Process — Photogenes,  - 26 

Transferring,  35 

Retouching,  . ......  43 

Vitrification  (Firing),  ------  46 

Enamels,  Fluxes,  Colors  for  Dusting,  - - 56 

Dusting  Colors,  .......  (^q 

Colors  for  Painting  on  Glass,  - . - . 63 

Colors  for  Painting  on  Enameled  Plates,  Porcelain  and 

Delf,  ...  . . 66 

Coloring,  .......  69 

Coloring  Before  Firing,  -----  76 

Printing  on  Delfware,  Porcelain,  Etc.  (Lithoceramic),  77 

Hints,  Methods  and  Processes,  - - - - 83 


502.fc*« 


PREFACE. 


Principally  in  response  to  numerous  requests,  and  also 
owing  to  the  undoubted  interest  taken  in  these  artieles  as 
they  originally  appeared  in  The  Photographic  Times,  the 
publishers  have  been  induced  to  reprint  them  in  a handier 
and  more  permanent  form.  They  have  also  been  somewhat 
improved. 


INDUSTRIAL  PHOTOGRAPHY. 

It  may  be  said  that  there  is  no  industry  to 
which  the  processes  of  photography  are  not 
applied.  Lithography,  engraving  and  typog- 
raphy have,  by  their  means,  been  enriched  with 
comparatively  costless  and  rapid  mechanical 
processes  for  the  reproduction  of  drawings,  oil 
paintings,  portraits  and  views  taken  from  nature 
which  hitherto  required  the  talent  of  trained 
artists,  much  time  and  expense.  The  ornaments 
of  cabinets,  mantel-pieces,  etc.,  are  now  made 
with  engraved  plates ; tiles  and  imitations  of 
decorated  ivory  and  wood,  from  photo-reliefs 
and  photo-intaglios,  the  latter  also  serving  to 
produce  the  emaux  cloisonnes  ; and  for  years 
engravings  and  etchings  on  glass-plates,  enamels 
on  metals,  painting  en  grisaille  or  in  colors  on 
window  glass,  porcelain,  pottery,  etc.,  have 
been  produced  by  processes  requiring  but  little 
practice  to  arrive  at  success. 

We  have  recently  described  in  The  Photo- 
graphic Times  the  various  photo-engraving 
methods  in  relief,  in  line-intaglio  and  in  aqua- 
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tint.  We  now  propose  to  initiate  the  reader 
into  the  other  industrial  applications  of  photog- 
raphy, by  the  description  of  the  most  practical 
methods  of  enameling  porcelain,  potteries,  glass 
and  metals,  and  to  incrustate  enamel  on  precious 
metals,  on  glass  and  metallic  plates,  and  kindred 
processes. 

Photo- Vitrified  Enamel  Processes. 

There  are  two  methods  employed  to  photo- 
graphically fix  the  vitrifiable  colors  on  glass  or 
other  suitable  material,  viz.,  the  substitution 
process  invented  by  Du  Motay  and  Marechal, 
and  the  dusting  processes  due  to  A.  Poitevin  or 
the  outcome  of  his  inventions. 

Substitution  Process. 

The  substitution  process  is  very  simple  and 
yields  as  good  if  not  sharper  and  finer  pictures 
than  the  dusting  process.  It  is,  however,  to  our 
knowledge,  little  employed  in  the  arts,  prob- 
ably on  account  of  the  necessity  of  making  a 
cliche  for  each  proof,  which  complicates  the 
process.  As  to  the  cost  of  the  materials,  it  is 
not  so  great  as  to  be  an  objection.  The  process 
consists  in  making  an  ordinary  silver  positive 
photograph  on  a glass  plate,  and  then  to  trans- 
form the  metallic  silver,  which  forms  the  image, 
into  gold,  platinum,  iridium,  or  an  alloy  of  these 
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metals,  and  to  burn  it  in  on  porcelain,  enam- 
eled copper  plates^  etc.,  when  a picture  colored 
by  the  tint  imparted  by  the  noble  metals  in 
question  is  indelibly  fixed. 

The  photograph  is,  of  course,  a diapositive. 
It  cannot  be  made  on  gelatine  film,  not  only  on 
account  of  the  great  quantity  of  carbonaceous 
matters  the  gelatine  contains,  but  also  because, 
in  fixing,  the  film  shrinks  and  thus  prevents  the 
adhesion  of  the  vitrifiable  substances  to  the  sup- 
port. The  collodion  process,  wet  or  dry,  should 
be  employed,  the  former  preferably.  A glass 
plate,  perfectly  cleaned,  is  rubbed  dry  with  a 
little  alcoholic  ether  tinted  to  a brandy  color 
with  tincture  of  iodine— no  substratum,  no 
talcing  should  be  made — then  edged  with  an 
india-rubber  solution*  and  then  coated  with 
bromo-iodized  collodion,  and,  when  the  film  is 
set,  coated  once  more  in  the  opposite  direction, 
which  is  important,  to  obtain  a film  of  the  same 
thickness  throughout.  It  is  then  sensitized, 
exposed,  and  developed  with  ferrous  sulphate, 
strengthened  with  pyrogallol  and  silver  nitrate, 
and  again,  if  necessary,  after  fixing  in  a new 
and  weak  solution  of  potassium  cyanide. 

When  viewed  by  transmitted  light  the  details 


* This  is  necessary  to  hold  the  film  during  the  subsequent  operations 
if  the  collodion  is  of  the  contractile  kind,  otherwise  it  might  be  dispensed 
with,  which  is  preferable. 
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should  be  well  defined,  the  deep  shadows  black, 
and  the  very  high  lights  represented  by  the 
clear  glass.  The  general  intensity  should  be 
regulated  according  to  the  object  in  view,  since 
the  image  when  burnt-in  will  present  the  same 
opacity,  or  nearly  so.  If  the  picture  is  to  be 
burnt-in  on  glass  plates,  and,  therefore,  viewed 
as  transparency,  the  intensity  must  be  greater 
than  when  burnt-in  on  an  opaque  material,  in 
order  to  obtain  vigor  and  brilliancy.  Two  or 
three  trials  should  be  made  to  judge  how  far 
the  intensification  should  be  carried  on.  No 
rule  can  be  given, — the  reason  is  obvious.  We 
need  hardly  say  that  the  diapositive  should  be 
perfect. 

We  recommend  the  following  collodion  as 
yielding  an  intense  reduction  by  ordinary  devel- 
opment, and  without  fogging  the  whites  (clear 
glass)  of  the  picture,  which  is  a sine  qua  non. 


Dissolve  the  iodides,  bromide  and  chloride  in 
alcohol,  filter,  then  add  the  pyroxiline,  and 
lastly  the  ether  by  small  quantities,  shaking 
after  each  addition.  Let  settle  for  at  least  forty- 


Ether 

Alcohol 

Sodiiam  iodide 

Cadmium  iodide. . . . 

Zinc  iodide 

Ammonium  chloride 

Zinc  bromide 

Pyroxiline 


3 grams 
1.5  gram 
0.5  gram 
0.15  gram 
I gram 
5 grams 
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eight  hours.  The  pyroxiline  should  not  be  of 
the  powdery  kind  ; this  is  important.  The 
silver  bath,  9 : 100,  must  be  pretty  well  acidified 
and  in  excellent  order,  and  the  iron  developer 
compounded  with  2 per  cent,  of  glucose  ; thus  : 

Ferrous  sulphate 25  grams 

Glucose 10  grams 

Tartaric  acid 2 grams 

Water 500  c.  c.  m. 

Acetic  acid,  No.  8 . . . . 15  c.  c.  m. 

Alcohol quantum  suff . 

We  have  already  said  that  the  diapositive 
should  be  perfect.  For  that  purpose,  and  in 
order  to  avoid  pinholes,  black  spots  and  sur- 
face markings  (superficial  metallic  reductions) 
which  are  the  most  teasing  defects  occurrent  in 
the  wet  collodion  process,  we  strongly  advise 
the  operator  to  immerse  the  sensitized  plate  for 
two  or  three  minutes  in  the  following  special 
silver  solution,  and  on  removal  from  the  same, 
to  place  it,  before  exposing,  on  several  folds  of 
blotting  paper  until  the  superfiuous  liquid  is 
absorbed.  Thus  prepared,  the  sensitive  collo- 
dion film  will  keep  moist  for  a long  time. 


Silver  nitrate 20  grams 

Gum  arabic 25  grams 

Glycerine,  C.  P 150  c.  c.  m 

Acetic  acid,  glacial  C.  P 2 c.  c.  m. 

Water 500  c.  c.  m. 


After  intensifying  for  tne  second  time  it  is 
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well  to  dip  the  plate  twice  in  and  out  in  the 
fixing  solution,  then  to  wash  it  thoroughly 
under  the  tap,  and  this  done  the  picture  is  ready 
for  the  toning  or  substitution  process.  There 
are  different  methods  of  operating.  “We 
immerse  the  plate  for  a certain  period,”  say 
Messrs.  Du  Motay  and  Marechal,  who  had  in 
view  the  application  of  their  process  to  the 
staining  of  glass  plates,  ‘ ‘ either  in  a bath  of 
chloride  of  gold  and  platinum,  or  in  alternate 
baths  of  gold  and  platinum,  or  again  in  chlo- 
ride of  gold.  During  this  treatment  the  silver 
forming  the  image  is  partly  replaced  either  by 
platinum  or  by  a mixture  of  gold  and  platinum. 

“The  object  of  these  different  baths  in  which 
we  form  the  layer  of  metallic  silver  is  to  either 
vary  the  color  or  the  nature  of  the  image  after 
it  is  vitrified.  If  one  wants  to  obtain  a greenish- 
black  color  by  the  action  of  the  siliceous  or 
boracic  flux  in  the  muffle,  we  first  immerse  the 
image  in  a chloride  of  platinum  solution ; if, 
on  the  contrary,  we  desire  to  produce  a black 
image,  the  proof  is  treated  alternately  with  a 
bath  of  chloride  of  gold  and  one  of  platinum. 
When  a gilt  image  is  required  we  employ  the 
chloride  of  gold  only.* 

' ‘ On  its  removal  from  the  gold  or  platinum 


* The  reduction  to  metallic  state  depends  on  the  temperature  at  which 
the  plate  is  fixed. 
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bath,  the  proof  is  washed  in  a solution  of  alka- 
line cyanide,  or  in  concentrated  aqueous  ammo- 
nia, then  rinsed,  and  when  dry  covered  with  a 
varnish  of  caoutchouc  or  of  gutta  percha  and 
placed  in  the  muffle  to  burn  the  organic  matter 
and  obtain  a metallic  image,  free  from  foreign 
matter.  Lastly,  the  image  is  covered  with  a 
boracic  or  silicic  flux  and  exposed  to  the  action 
of  an  orange-red  heat  to  vitrify  it.”  * 

The  present  process  is  not  exactly  as  directed 
by  the  inventors ; other  metallic  salts  are 
employed  to  obtain  certain  colorations  and  the 
modus  operandi  differs  somewhat.  In  the  fol- 
lowing we  give  the  formulas.  The  solutions 
may  be  used  more  concentrated,  but  there  is  no 
advantage  of  so  doing  ; moreover,  by  employing 
dilute  baths  the  chemical  changes  are  more 
regular,  better  under  control,  and  the  delicate 
details  well  preserved. 

The  toning  or  substitution  baths  should  be 
acid  but  contain  no  free  hydrochloric  acid.  The 
gold  and  platinum  solution  is  prepared  in  the 
following  manner  : 

Platinic  chloride i gram 

Auric  chloride 0.5  gram 

Water 500  c.  c.  m. 

Neutralize  the  solution  with  sodium  bicar- 
bonate— the  solution  must  turn  red  litmus  paper 


*Bull.  Soc.  Franc.  Photo.,  1865, 
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blue — then  add,  drop  by  drop,  pure  nitric  acid 
until  the  test  paper  just  turns  red.  The  proofs 
treated  by  this  solution  are  of  a fine  rich  purple- 
brown  when  vitrified. 

The  toning  bath  of  platinum  consists  of 

Platinic  chloride i gram 

Water 500  c.  c.  m. 

Neutralize  as  directed  above.  The  burnt-in 
image  is  black  in  the  shadows  with  very  fine 
grays  in  the  half  tints. 


Iridium  Bath. 


Saturated  solution  of  potassic  iridium 

chloride 10  c.  c.  m. 

Water 100  c.  c.  m. 


The  bath  of  gold  and  iridium  employed  by 
Mr.  Watson  consists  of 


Saturated  solution  of  potassic  iridium 

chloride 50  c.  c.  m. 

Water. 360  c.  c.  m. 

to  which  is  gradually  added,  shaking  after  each 
addition. 

Solution  of  chloride  of  gold,  i : 60.  25  c.  c.  m. 

Gold,  platinum  and  iridium  bath  ; 

Platinic  chloride 2 grams 

Iridic  chloride i gram 

Auric  chloride 0.5  gram 

Water 1000  c.  c.  m. 


All  these  solutions  keep  well  and  can  be  used 
over  again.  Iridium  is  employed  to  darken  the 
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tint.  Palladium  gives  a black  less  intense  ; 
when  added  to  the  platinum  and  gold  bath  in 
very  small  quantities  it  tends  to  produce  a 
purple  color.  With  platinum  only,  the  proof  is 
sepia.  The  following  is  a good  formula  : 

Platinic  chloride 2 grams 

Palladious  chloride 0.5  gram 

Auric  cloride. 0.2  gram 

Water 1000  c.  c.  m. 

The  next  bath  gives  a black  image.  After 
toning  and  washing  the  film  should  be  immersed 
in  a solution  of  concentrated  aqueous  ammonia 
diluted  with  one-tenth  its  volume  of  water  : 


Mercuric  chloride i gram 

Auric  chloride 0.5  gram 

Water 200  c.  c.  m. 


When,  after  treatment  by  any  one  of  the  fore- 
going toning  solutions,  the  image  requires  to 
; be  cleared  or  a warmer  tone  desirable,  the 
proof  is  treated  by  an  uranium  bath  consisting 

! of 

I 


a Potassium  ferri cyanide i gram 

Water 300  c.  c.  m. 

b Uranium  nitrate i gram 

Water 300  c.  c.  m. 


For  use,  mix  equal  volumes  and  add  2 or  3 
drops  of  a solution  of  auric  chloride  at  i :ioo. 

The  proof  should  remain  but  a short  time 
in  the  uranium  bath,  as  the  image  is  rapidly 
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reduced  in  intensity.  The  color  in  firing  tends 
to  a brown  or  sepia,  the  tint  varying  with  the 
toning  treatment  first  employed. 

When  the  proof  is  to  be  burnt  in  on  the  glass 
plate  upon  which  it  is  made,  it  may  be  treated, 
before  toning,  by  mercuric  chloride,  until  the 
image  is  uniformly  black  by  refiected  light. 


Mercuric  chloride 12  grams 

Hydrochloric  acid,  pure i c.  c.  m. 

Water 500  c.  c.  m. 


This  is  done  in  a moment ; therefore,  one 
should  watch  the  action  attentively,  as  the 
image  should  not  be  allowed  to  bleach. 

For  transferring  upon  porcelain,  enameled 
copper  plates,  pottery,  etc.,  the  film  must  be 
detached  from  the  support  before  any  treatment 
whatever,  except,  of  course,  the  intensification 
and  fixing,  but  not  the  amalgamation  which, 
when  resorted  to,  is  done  after  detaching  the 
film.  To  detach  it  the  plate  is  immersed  in 
v/ater  acidified  v/ith,  say,  5 parts  of  sulphuric 
acid  per  cent.  This  acid  causes  a contraction 
of  the  collodion  film  which  thus  loosens  its 
adherence  to  the  plate  and  may  be  detached  by 
gently  agitating  the  liquid  or  lifting  the  edges. 
If  any  difficulty  be  experienced  a solution  of 
hydrofluoric  acid  at  i or  2 per  cent,  of  water 
may  be  substituted  for  that  of  sulphuric  acid. 

As  soon  as  detached,  the  film  is  washed,  image 
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Upward,  in  water  several  times  renewed  by 
decantation,  and  when  all  traces  of  acid  are 
eliminated,  the  toning  bath  selected  is  poured 
into  the  tray. 

The  image  should  be  toned  through  in  the 
deep  shadows  to  obtain  an  uniform  coloration 
of  the  whole  image  when  it  is  burnt-in.  The 
time  required  to  effect  this  necessarily  varies 
with  the  opacity  of  the  silver  reduction  and  the 
strength  of  the  toning  baths.  But  the  image 
cannot  be  overtoned,  or  very  little,  for  when  all 
the  metallic  silver  is  converted  into  silver 
chloride  the  chemical  changes  are  at  an  end. 
The  following  equation  explains  it : 

AuClg  + Agg  = sAgCl  -+  Au.* 

After  toning,  the  proof  is  washed  by  decanta- 
tion, then  immersed  for,  say,  half  a minute  in 
concentrated  aqueous  ammonia  diluted  with  a 
hundred  volumes  of  water,  then  washed  and 
finally  transferred  collodion  side  downward  to 
the  selected  material.  For  that  purpose  no 
organic  adhesive  substance  should  be  employed, 
but  simply  a saturated  aqueous  solution  of  fused 
borax. 

When  dry  the  picture  is  gradually  heated  to 

* This  equation  does  not  exactly  represent  the  chemical  action,  for  a 
certain  quantity  of  metallic  silver  unites  to  the  gold  set  free . If  the 
substitution  bath  consists  of  platinum  and  gold,  the  image  will  con- 
sequently be  formed  of  an  alloy  of  silver,  gold  and  platinum  in  various 
proportions. 
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a full  red  cherry  heat,  then  removed  from  the 
muffle,  allowed  to  cool  very  slowly  and  finally 
glazed.  This,  in  our  hands,  has  been  found  an 
excellent  method.  Some  operators  advise  appli- 
cation of  the  fiux  (glazing)  before  firing,  which 
is  best  done  by  dusting.  Another  method 
recommended  by  Mr.  Thomas  Solas  is  thus 
described  by  himself : “So  much  of  the  fiux 

as  will  lie  on  a florin  is  rubbed  up  in  a mortar 
with  fifteen  c.  c.  m.  of  spirits  of  wine  and  then 
shaken  up  with  the  same  quantity  ol  non- 
iodized  collodion.  After  the  collodion  film  has 
burnt  off  in  the  furnace,  the  picture  is  allowed 
to  get  cold,  then  the  mixture  of  flux  and  collo- 
dion is  flowed  over  it,  and  afterward  drained 
off,  and  the  last  drops  removed  with  a piece 
of  blotting  paper,  for  if  they  were  allowed  to 
remain  they  would  cause  a light  colored  spot.” 

It  seldom  occurs  that  the  glazing  is  brilliant 
enough  after  the  first  firing,  hence  the  opera- 
tion should  be  repeated  once  or  twice  over. 
More  perfect  pictures  are  obtained  by  thus 
proceeding  gradually,  and  if  defects  appear 
they  may  be  corrected  before  the  last  glazing  is 
done. 

The  burning-in,  glazing  and  other  operations 
mentioned  in  the  foregoing  will  be  described 
further  on  in  extenso. 
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Dusting  Methods. 

The  dusting  method  consists  in  coating  a 
plate  with  a compound  which  becomes  hygro- 
scopic under  the  influence  of  light  or  loses  its 
property  of  absorbing  moisture  by  the  same 
reducing  action,  whereby  any  substance  ground 
into  powder  adheres  to  the  parts  only  which 
become  or  remain  hygroscopic. 

The  compounds  which  light  renders  hygro- 
scopic are  prepared  with  ferric  chloride ; a 
negative  is  consequently  employed  in  printing 
on  them,  while  those  which  are  deprived  of  the 
property  in  question  are  rendered  sensitive  to 
light  by  an  alkaline  chromic  salt,  and  require 
to  be  exposed  under  a diapositive.  All  these 
compounds  we  will  call  “ Photogenes.” 

Ferric  Chloride  Dusting  Process. 

The  ferric  chloride  photogene  is  prepared 
according  to  this  formula  : 


Ferric  chloride  crystallized 25  grams 

Water 100  cub.  cents, 

I 

I b Tartaric  acid 12  grams 

Water 100  cub.  cents. 


Filter  both  solutions.  For  use  mix  equal 
volumes.  Tartaric  acid  is  the  sensitizer,  there- 
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fore  when  mixed  with  the  iron  salt  the  solution 
should  be  kept  in  the  dark. 

By  increasing  the  proportion  of  tartaric  acid 
more  vigor  or  contrast  is  obtained.  It  is  not 
advisable  to  diminish  the  percentage  given  in 
the  above  formula  unless  the  cliche  be  much 
too  intense,  else  the  picture  would  be  flat  and 
the  pure  whites  more  or  less  tinted.  A small 
quantity  both  of  glucose  and  dextrine  may  be 
added  to  the  photogene.  It  causes  a more 
rapid  reduction  of  the  ferric  chloride,  imparts 
more  brilliancy  to  the  image,  and  renders  the 
process  more  manageable  in  cold  and  damp 
weather. 

Mr.  Gobert  advises  the  preparation  of  the  pho- 
togene in  the  following  manner,  stating  that  the 
ferric  chloride  of  commerce  is  seldom  sufficiently 
pure  for  this  and  other  photographic  processes 
in  which  it  is  employed  : A certain  quantity 
of  ferrous  sulphate  in  concentrated  solution 
is  first  treated  by  nitric  acid  in  excess,  which 
transforms  it  into  ferric  sulphate.  This  salt 
is  then  precipitated  by  aqueous  ammonia  and 
the  precipitate — ferric  oxide — washed  by  decan- 
tation, is  dried  and  kept  for  use.  To  prepare 
the  photogene  nine  grams  of  oxide  is  dissolved 
in  hydrochloric  acid  C.  P.  not  in  excess,  then 
water  is  added  to  make  up  one  hundred  cubic 
centimeters,  and  after  dissolving  nine  grams 
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of  tartaric  acid  and  filtering,  the  solution  is 
ready  for  use.* 

The  following  photogene  devised  by  the  late 
J.  B.  Obernetter  to  obtain  diapositives  also  gives 
excellent  results : 


Iron  citrate lo  grams 

Citric  acid 0.5  gram 

Cone.  sol.  ferric  chloride 2 c.  c.  m. 

Water 100  c.  c.  m. 


‘ ‘ The  citrate  is  pulverized  very  fine,  and  the 
three  ingredients  are  put  in  a beaker  and  the 
water  added.  The  water  is  then  heated  to 
boiling  point,  stirring  continually  until  the 
citrate  is  dissolved  and  the  solution,  when  set- 
tled and  cool,  filtered  through  paper. 

All  these  photogenes  should  be  kept  in  the 
dark.  They  do  not  keep  more  than  two  or 
three  days  in  very  good  condition.  It  is  best, 
however,  to  prepare  them  the  day  before  they 
are  wanted  for  use. 

To  prepare  the  sensitive  film,  a plate  of  glass 
ground  very  fine,  such  as  those  employed  as  a 
focusing  screen  in  the  camera,  is  soaked  in  a 
solution  of  potassa,  rinsed,  immersed  for  an 
hour  or  more  in  nitric  acid,  rinsed  again,  dried, 
dusted  and  coated  with  the  photogene. 

In  this  as  in  every  other  dusting  process  it  is 

* We  never  had  any  difficulty  with  the  ferric  chloride  C.  P.  obtained 
from  Eimer  & Amend. 
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of  the  greatest  importance,  in  order  to  avoid 
white  and  black  spots  in  the  finished  picture,  to 
operate  in  a room  free  from  dust  floating  in  the 
air,  which  during  the  operations  are  deposited 
on  the  plate.  For  this  purpose  the  room — 
which,  if  possible,  should  be  small  and  have 
no  shelving — must  be  swept,  then  sprinkled 
with  plenty  of  water,  say,  an  hour  before  coat- 
ing or  developing,  and  the  floor  kept  damp  dur- 
ing these  operations.  Any  draft  of  air  should, 
of  course,  be  prevented.  For  the  same  reason 
the  photogene  should  be  carefully  filtered, 
allowed  to  stand  for  a certain  period,  then 
decanted  for  use. 

The  plate  should  be  coated  twice,  the  second 
time  in  the  opposite  direction,  drained  on  the 
filter,  then  placed  at  an  angle  upon  blotting 
paper  and  allowed  to  dry  spontaneously  in  a 
drying  box  in  which  is  kept  a tray  containing 
concentrated  sulphuric  acid,  or  quick-lime,  or, 
better,  desiccated  and  powdered  calcium  chlo- 
ride, manufactured  for  such  and  other  purposes 
and  sold  for  a few  cents  per  pound. 

This  method  of  operating  is  good,  but  the 
writer  prefers  to  coat  the  plate,  ground  or  not, 
by  means  of  the  turning  table  revolved  at  a 
moderate  speed,  and  to  dry  it  held  horizontally 
over  a spirit  lamp  or  in  an  oven,  the  coating 
being  more  even  and  the  plate  prepared  in  a 
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few  minutes  just  before  exposing.*  When  dry 
the  film  should  be  even  and  bright.  If  it 
appears  whitish  and  dull,  it  indicates  a bad 
preparation. 

The  plate  is  exposed  under  a negative,  neither 
very  intense,  nor  too  soft.  A black  cloth  should 
be  laid  over  the  plate  while  printing.  If  it  is 
not  exactly  of  the  right  quality,  a good  impres- 
sion may  be  obtained  by  increasing  or  diminish- 
ing the  dose  of  tartaric  acid,  as  before  pointed 
out,  or  by  having  recourse  to  the  printing  dodges 
employed  in  silver  printing. 

In  sunshine  the  exposure  varies  from  4 to  6 
minutes.  In  the  shade  it  is  about  four  times 
longer.  No  rule  can  be  given  to  determine  it 
a priori  ; it  is  only  acquired  by  experience,  and 
since  the  progress  of  the  light  action  cannot  be 
followed  by  viewing  the  plate  from  time  to  time 
as  in  the  printing  paper  process,  we  advise  the 
beginner  to  use  a photometer  to  regulate  the 
time  of  exposure. 

On  the  removal  of  the  plate  from  the  printing 
frame  the  image  is  faintly  visible  on  the  yellow 
ground  of  the  film  which  now  absorbs  the 

* Drying  in  an  oven  is  the  most  practical  method  when  working  on  a 
small  scale,  by  this  or  other  dusting  processes,  for  the  number  of  plates 
required  for  a day’s  use  can  be  prepared  at  once  and  kept  quite  dry  and 
warm  for  exposure,  which  is  a condition  of  success. 

There  is  sold  on  the  market,  for  cooking  purposes,  a tin  oven,  about 
one  foot  square,  heated  over  a petroleum  stove,  which  is  a convenient 
article  for  the  purpose. 
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atmospheric  moisture  in  the  parts  altered  by 
light  in  proportion  to  the  degree  of  this  alter- 
ation, or  more  properly  speaking,  in  proportion 
to  the  more  or  less  complete  reduction  into 
ferrous  chloride  of  the  ferric  salt  constituting 
the  sensitive  film.  Consequently  when  after 
allowing  the  film  for  a short  period  to  attract 
water,  which  depends  on  the  hygroscopic  state 
of  the  air,  the  enamel  powder  is  applied  to  the 
plate  with  a camel’s-hair  brush,  it  will  adhere  to 
those  parts  in  proportion  to  the  amount  of  moist- 
ure absorbed  and  the  image  appear  with  its  gra- 
dation from  light  to  shade.  Generally  the  half 
tints  do  not  make  their  appearance  simultane- 
ously with  the  shadows,  which  is  rational  and 
usually  indicates  a correct  exposure,  for  the 
moisture  is  necessarily  attracted  so  much  more 
rapidly  as  the  reduction  of  the  ferric  compound 
is  more  complete.  Consequently,  one  should 
proceed  by  successive  applications  of  the  enamel 
powder,  allowing  the  film  between  each  one  to 
attract  more  moisture,  in  order  to  facilitate  the 
adherence  of  the  powder,  and  to  breathe  upon 
those  parts  which  develop  too  slowly  or  do  not 
intensify  sufficiently. 

The  development  is  effected  by  placing  the 
plate  upon  a white  cardboard,  but  the  effect 
should  be  judged  by  viewing  the  picture  by 
transmitted  light,  moreover  by  reflection  it 
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always  appears  stronger  than  it  should  be  for 
burning-in. 

If  it  happens  that  by  excess  ot  exposure  the 
image  becomes  impasted  and  the  whites  (high 
lights)  tinged,  “it  is  easy  to  remedy,  in  part 
at  least,  by  dusting  upon  the  plate  (previously 
well  desiccated  by  heat)  some  finely  pulverized 
glass,  and  rubbing  with  a tuft  of  cotton-wool ; 
the  particles  of  glass  remove  the  enamel  powder 
which  fogs  the  image,  and  the  design  becomes 
clear.” 

The  image  being  perfectly  developed,  the 
non-adherent  powder  is  dusted  off  and  the  plate 
coated  with  plain  collodion. 

Ether  concentrated 60  c.  c.  m. 

Alcohol  95  deg 40  c.  c.  m. 

Castor  oil 2 drops 

Pyroxiline to  2 grams 

As  soon  as  the  film  is  set,  the  plate  is  immersed 
in  a 3 or  4 per  cent,  aqueous  solution  of  hydro- 
chloric acid,  which  renders  soluble  the  iron 
salt  and  destroys  the  adherence  of  the  collodion 
film  to  the  plate.  This  done  the  plate  is  washed 
under  the  tap,  immersed  in  a tray  filled  with 
filtered  water  where  the  film  can  be  easily 
removed  from  the  plate,  and  when  the  last 
traces  of  acid  have  been  eliminated  transferred 
collodion  side  downward  upon  the  material 
upon  which  the  image  is  to  be  burnt  in.  The 
method  of  transferring  will  be  explained  further 
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on.  We  must  say,  however,  that  as  an  adhesive 
medium  nothing  but  a saturated  solution  of 
borax  should  be  employed. 

The  Bichromate  Dusting  Process. 

PHOTOGENES. 

I.  M.  L.  DE  Lucy-Fossarieu’s  Formula. 

Prepare  the  following  stock  solutions  : 

a Saturated  solution  of  borax  in  water looo  c.  c.  m. 

One  obtains  a saturated  solution  by  adding  to 
hot  water  as  much  of  a salt  as  can  be  dissolved, 
allowing  the  solution  to  cool  twenty-four  hours 
and  decanting  for  use. 

b White  sugar 200  grams 

Gum  arabic 60  grams 

Water 1000  c.  c.  m. 

Agitate  from  time  to  time  until  the  gum  is 
dissolved,  then  add  500  c.  c.  m.  of  the  borax 
solution  filtered  before  mixing.  This  solution 
improves  by  keeping. 


c Honey,  the  best 20  grams 

Borax  solution,  filtered 20  c.  c.  m. 


This  solution  keeps  well 

d Saturated  solution  of  ammonium  bichromate.  .100  c.  c.  m. 

Sensitive  mixture. 


Boracic  solution  A 6 c.  c.  m. 

Bichromate  solution  D 4 c.  c.  m. 

V/ater 10  c.  c.  m. 
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If  the  weather  is  very  hot  and  very  dry  add 
three  or  four  drops  of  the  horacic  honey  C 


2.  Mr.  Geymet’s  Formula. 

Glucose,  liquid 5 grams 

Gum  arabic 5 grams 

Honey 0.5  gram 

Sat.  sol.  ammonium  bichromate 20  c.  c.  m. 

Water 100  c.  c.  m. 

3.  The  Author’s  Formula. 

Dextrine 3.5  grams 

Glucose,  liquid 3.5  grams 

Ammonium  bichromate 2.5  grams 

Glycerine 2 drops 

Water 80  c.  c.  m. 


In  dry  weather  the  proportion  of  glucose  can 
he  somewhat  increased. 

4.  Another. 


Gum  arabic 10  grams 

White  sugar 10  grams 

Ammonium  bicromate 4 grams 

Water 100  c.  c.  m. 


All  these  formulas  are  reliable  and  yield 
proofs  of  great  beauty.  That  of  Mr.  L.  de 
Lucy-Fossarieu — a great  authority  in  this  pro- 
cess— consisting  of  stock  solutions  which  keep 
and  can  be  mixed  in  a minute  to  prepare  the 
-sensitive  liquid,  is  certainly  the  most  con- 
venient. 

The  photogenes  should  be  prepared  and  kept 
in  the  dark-room.  It  is  best  to  make  them  a 
few  hours  beforehand.  They  must  be  filtered 
twice,  allowed  to  settle,  then  when  wanted  for 
use,  decanted  with  care  to  avoid  air  bubbles. 
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The  plate  of  glass  which  will  serve  as  a tempo- 
rary support  having  been  cleaned  and  dusted  is 
heated  slightly,  and  the  photogene  flowed  over, 
or  spread  in  an  even  and  thin  coating  by  means 
of  the  turning  table,  then  dried  in  the  latter 
case  in  a horizontal  position  in  the  oven,  or  by 
means  of  an  alcohol  lamp.  The  heat  must 
always  be  endurable  to  the  hand  (about  55  deg. 
— 60  deg.  C.)  else  the  film  would  be  burnt,  the 
transfer  impossible,  or  effected  with  difficulty, 
the  film  in  places  strongly  adhering  to  the 
support. 

An  excellent  manner  of  drying,  when  the 
plate  is  coated  by  hand,  is  the  following,  which 
was  devised  by  M.  de  Lucy-Fossarieu.  When 
the  superfluous  liquor  has  run  out  in  the  filter, 
the  plate  is  placed  resting  on  one  angle  upon 
blotting  paper  for  two  minutes  and  dried  in  the 
same  position.  For  that  purpose  it  is  laid  on  an 
iron  plate  set  up  on  unequal  legs,  two  of  fifteen 
centimeters  and  the  two  others  of  twenty  cen- 
timeters, in  such  a manner  that  the  plate  pre- 
sents a certain  incline,  and  heated  underneath 
with  an  alcohol  or  a night  lamp.  In  order  that 
the  heat  be  equally  distributed  the  iron  plate 
should  be  lined  with  two  or  three  thicknesses 
of  blotting  paper.  It  is  important  that  the 
photogene  dries  pretty  rapidly  for  the  bichro- 
mate in  the  quantity  employed  may  crystallize 
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if  the  film  be  allowed  to  dry  spontaneously,  or 
too  slowly. 

When  quite  dry  the  film  should  have  an  even 
and  brilliant  appearance.  It  does  not  keep. 
Hence  no  more  than,  say,  half  a dozen  plates 
should  be  prepared  beforehand,  and  they  must 
be  kept  in  a desiccating  box  on  account  of  the 
hygroscopic  nature  of  the  preparation. 

It  is  useless  to  repeat  that  all  these  operations 
should  be  done  sheltered  from  dust  and  in 
semi-obscurity,  and  that  the  cliches  must  be 
diapositive,  very  clear,  soft,  and  quite  sharp. 
It  is  well  to  make  them  without  redeveloping  or 
intensifying. 

The  time  of  exposure  varies  from  30  to  40 
seconds  in  sunshine,  and  from  4 to  10  minutes 
in  the  shade.  In  dark,  overcast  weather  it  is 
so  lengthened  that  it  is  better  not  to  operate, 
unless  one  is  provided  with  electric  light.  In 
this  case  two  or  three  minutes  suffice  to  impress 
the  photogene.  daylight  we  advise  expos- 
ing in  the  shade,  for,  generally,  the  proofs 
obtained  by  direct  exposure  to  the  sun  are  hard, 
that  is,  present  too  great  a contrast  of  light  and 
shadows. 

In  this  process  the  reduction  of  the  bichro- 
mate deprives  of  their  hygroscopic  property,  the 
substances  entering  into  the  composition  of  the 
photogene,  from  which  it  results  that  under- 
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exposure  causes  the  powder  to  adhere  too 
readily  all  over,  the  image  coming  out  heavy, 
with  fogged  whites  like  an  over-printed  silver 
proof.  Over-exposure  necessarily  produces  the 
opposite  defects,  the  proof  being  harsh,  with- 
out half-tints,  but  if  not  exaggerated  it  is 
beneficial. 

After  exposure  the  image  is  visible  faintly, 
if  the  exposure  be  right.  When  it  is  well 
defined  it  is  a sure  sign  that  the  exposure  has 
been  too  long. 

On  its  removal  from  the  printing  frame  the 
plate  should  be  heated  if  the  weather  be  damp, 
then  allowed  to  cool  and  to  absorb  moisture  for 
a period  varying  with  the  hydroscopic  state  of 
the  air  before  commencing  to  develop.  There 
is  nothing  absolute  in  this ; practice  alone  makes 
perfect. 

The  dusting-on  is  done  with  a camel’s-hair 
brush,  by  dabbing  very  lightly  at  first  to  spread 
the  powder  all  over  the  film,  then  describing- 
small  circles  without  pressure.  But  seldom,  if 
ever,  the  image  appears  with  all  its  gradations 
from  light  to  shade  on  the  first  application  of 
the  powder,  and  it  is  well  that  it  be  so,  for  it 
usually  indicates  that  the  plate  has  been  rightly 
exposed,  since  the  image  is  formed  by  the  vari- 
ous degrees  of  hygroscopicity  of  the  film,  the 
parts  the  most  impressed — the  whites  of  the 
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picture — not  attracting  moisture  as  rapidly  as 
those  which  have  been  little  or  not  at  all  acted 
on,  which  retain  their  primitive  hygroscopic 
property,  and,  therefore,  the  quantity  of  adher- 
ing powder  being  proportionate  to  these  differ- 
ent states  of  hygroscopicity.  Hence  the  dusting 
on  should  be  repeated  at  intervals  of  from  five 
to  ten  minutes,  in  order  to  allow  the  absorbtion 
of  more  moisture  on  the  parts  which  attract  it 
less  rapidly,  which  in  the  meantime  permits 
the  exposure  of  another  plate  if  the  first  one  is 
thought  not  well  exposed,  or  to  develop  several 
plates  in  succession. 

It  may  happen  that  the  absorption  of  moisture 
is  too  rapid.  Such  is  the  case  when  the  exposure 
is  short  or  the  weather  very  damp  ; then  the  film 
being  tacky,  the  camel’s-hair  brush  drags  and 
the  powder  adheres  in  a mass.  As  soon  as  this 
occurs  the  powder  should  be  shaken  off,  the 
plate  dried  over  the  alcohol  lamp,  then  allowed 
but  for  a very  short  period  to  again  absorb 
moisture  before  proceeding  anew.  On  the  other 
hand,  if  the  weather  be  very  dry,  the  delicate 
half-tints  may  hang  back  and  the  picture  not 
acquire  sufficient  vigor,  although  the  exposure 
may  be  correct.  Then,  but  then  only,  which  is 
of  a very  rare  occurrence,  it  is  well  to  breathe  on 
the  parts  to  be  brought  out  or  strengthened,  with 
a small  glass  tube,  then  to  allow  it  to  evaporate 
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the  moisture  from  the  white,  that  is,  the  non- 
hygroscopic  parts,  before  applying  the  powder. 

To  resume  : the  image  must  appear  gradually 
as  the  film  absorbs  the  moisture  of  the  room. 
The  parts  first  developed  are  necessarily  the 
darkest — the  deep  shadows,  the  hair,  the  dress, 
in  a portrait.  It  is  well  that  on  the  first  appli- 
cation of  the  powder  the  whole  image  does  not 
appear,  for,  otherwise,  the  exposure  v/ould  be 
too  short  and  the  image  would  become  heavy. 
Such  proof  should  be  set  aside  at  once ; it  will 
never  yield  a good  enamel.  If,  on  the  contrary, 
the  image  hangs  back,  if  after,  say,  five  appli- 
cations of  the  powder  it  rem_ains  stationary, 
the  proof  is  over-exposed  and  should  also  be 
rejected,  although  it  might  be  possible  to  bring 
it  out  by  breathing,  but  after  burning-in  the 
picture  will  be  flat  and  gray,  without  vigor. 
Only  perfect  proofs,  without  blemish,  should  be 
fired,  for  any  defect  in  the  enamel  necessitates 
much  working  up  and  loss  of  time,  while  there 
is  little  trouble  and  expense  in  preparing,  expos- 
ing, and  developing  another  plate.  For  this 
reason,  it  is  advisable  to  make  two  or  three 
proofs  from  the  same  negative,  in  order  to 
select  the  best  for  firing. 

Here  is  another  method  of  developing,  often 
employed  by  M.  de  Lucy-Foissarieu  and  by  him 
particularly  recommended  : “It  is  to  throw  a 
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great  quantity  of  enamel  powder  on  the  proof 
and  to  shake  it  every  way.  By  this  operation, 
the  weight  of  the  powder  replaces  the  pressure 
of  the  brush ; its  action  is  even  more  regular, 
softer,  and  furthermore  the  finest  particles  of 
the  powder  are  generally  in  immediate  contact 
w'ith  the  image.  I use  the  brush  only  to  com- 
mence and  finish  the  development.” 

One  must  bear  in  mind  that  in  the  dusting 
processes  moisture  is  the  most  important  factor, 
and  that,  aside  from  those  originated  by  errors 
in  the  time  of  exposure,  most  of  the  failures 
arise  from  not  paying  enough  attention  to  the 
state  of  the  weather,  i.  e. , the  dampness  of  the 
air.  As  before  observed,  whenever  the  develop- 
ment proceeds  rapidly,  which  is  ascertained  by 
the  first  application  of  the  powder,  the  film 
should  be  dried  before  proceeding,  and  the  heat- 
ing repeated  if  necessary  after  each  dusting  on, 
and  allowing  the  film  to  absorb  more  and  more 
moisture  to  finally  bring  out  the  faintest  details. 
The  brushes — several  should  be  at  hand— must 
of  course  be  quite  dry,  and  also  the  powder,  and 
the  saucer  which  contains  the  latter  should  be 
covered  to  shelter  the  enamel  from  dust ; any 
foreign  substance  interposed  between  the  plate 
and  the  enamel  cause  white  spots  when  the 
picture  is  burnt-in. 

When  the  image  is  well  developed,  which  is 
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ascertained  by  viewing  it  by  transmitted  light 
— and  indeed  many  operators  develop  by  hold- 
ing the  plate  to  the  light — the  superfluous 
powder  is  dusted  off  with  a broad  camel’s  hair 
brush,  rubbing  from  top  to  bottom,  then  cross- 
ways.  If  it  appears  heavily  impasted,  the  plate 
should  be  heated  to  insure  complete  desiccation, 
then  the  powder  in  excess  removed  with  a tuft 
of  cotton  wool,  or,  for  local  alterations,  with  a 
brush  exerting  pressure.  If  the  plate  has  been 
somewhat  under-exposed,  the  picture  can  be 
thus  improved,  but,  if  the  image  is  harsh, 
devoid  of  the  delicate  half  tints  from  over- 
exposure, there  is  no  remed3^  for,  when  the 
development  has  been  forced  by  breathing  upon 
the  film,  the  powder  will  fall  from  the  parts 
upon  which  it  is  apparently  fixed,  because  these 
parts  having  lost  their  hygroscopic  property, 
the  moisture  imparted  by  breathing  upon  them 
is  superficial,  not  absorbed,  and  consequently 
incapable  of  retaining  the  powder. 

The  image  should  be  developed  until  more 
intense,  when  to  be  viewed  as  a transparency, 
than  when  to  be  fixed  on  an  opaque  material. 
In  the  latter  case  it  should  be  weak  by  trans- 
mitted light ; when  burnt-in  it  will  always  be 
dark  enough,  especially  if  it  has  to  be  colored. 
It  should,  however,  be  developed  a little  darker 
and  the  whites  or  high  lights  slightly  tinted  in 
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order  that  the  half-lights  be  well  defined,  for  by 
firing  the  picture  always  loses  its  intensity. 
It  must  also  be  observed  that  the  image  to  be 
burnt-in  on  delf  or  on  porcelain  should  be 
lighter  than  for  enameled  copper  plates.  All 
this  does  not  present  any  great  difficulty,  but 
requires,  however,  some  experience.  No  in- 
struction can  be  given. 

Transferring. 

The  image  can  be  burnt-in  on  the  plate  upon 
which  it  is  developed,  or  transferred  to  the 
material  selected  to  receive  it.  In  the  first 
case  the  operation  is  quite  simple  : The  plate 
is  coated  with  photogene  No.  3,  dried  and 
exposed  under  a reversed  (stripped)  diapositive. 
In  sunshine  a few  minutes  suffices.  It  is 
well  to  cover  the  printing  frame  with  tissue 
paper ; the  exposure  is  a little  longer  but  the 
image  comes  out  with  softer  gradations.  After 
development  the  proof  is  fixed  by  dipping  the 
plate  without  stopping  in  an  alcoholic  solution 
of  borax  which  hardens  the  film,  dissolves  the 
chromium  compound  and  eliminates  all  traces 
of  bichromate.  This  done  the  plate  is  rinsed 
with  a similar  borax  solution,  allowed  to  dry 
spontaneously  when  it  is  ready  for  the  muffle. 

30  grains 
250  cub.  cents 
1,000  “ “ 


Borax  fused 

Water. 

Alcohol  95  deg. 
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Dissolve  the  borax,  pulverized,  in  water  by 
the  aid  of  heat,  add  the  alcohol  and  filter  when 
cold.  Keep  each  of  the  washing  solutions  sepa- 
rately ; they  can  be  used  over  again. 

In  transferring,  the  plate  is  heated  after  devel- 
opment, then  allowed  to  cool  and  immediately 
coated  with  the  plain  collodion,  the  formula  of 
which  has  been  given  in  the  description  cf  the 
ferric-chloride  process.  As  soon  as  the  film  is 
set,  the  plate  is  immersed  in  a dilute  solution  of 
potassa  to  decompose  the  chromium  compound 
which  otherwise  would  impart  an  unpleasant 
greenish  tint  to  the  enamel : 


Potassa 20  grains 

Water i,ooo  cub.  cmts 


On  the  removal  from  this,  the  plate,  aftei  rins- 
ing under  the  tap,  is  placed  in  water  aciiified 
with  5 or  6 parts  per  cent,  of  hydrochloric  acid, 
and  as  soon  as  the  collodion  film  loses  its 
adherence  to  the  plate,  which  is  ascertained  by 
lifting  up  the  corners,  the  plate  is  transferred 
to  a tray  of  water,  when  the  film  being  detached 
along  the  edges  leaves  hold  of  the  plate  and 
should  then  be  rinsed  in  several  changes  of 
water  filtered  before  use. 

It  may  happen  that  the  proof  strongly  adreres 
to  the  plate  and,  in  consequence,  the  collodion 
film  cannot  be  detached.  This  arises  fron  the 
photogene  having  been  dried  at  too  hi^h  a 


INDUSTRIAL  PHOTOGRAPHY. 


37 


temperature,  or  from  the  plate  being  prepared  a 
long  time  before  use.  In  such  an  emergency 
the  proof  may  be  saved  by  substituting  for  the 
hydrochloric  acid  a 1 2 per  cent,  aqueous  solution 
of  hydrofluoric  acid. 

The  film  may  be  transferred  image  upward 
or  downward.  In  the  latter  case  when  the 
stripped  film  is  well  washed,  the  water  is  poured 
off  and  replaced  by  the  following  adhesive 
solution. 

Seed  of  quince 5 grains 

Sat.  sol.  of  borax 100  cub.  cents 

Water 1,000  “ “ 

Allow  it  to  dissolve  for  five  or  ten  minutes, 
and  filter. 

This  done,  the  film  is  turned  over  with  a broad 
and  flat  brush  so  that  the  image  is  downward, 
and  the  plate — enameled  copper,  glass,  porce- 
lain, etc. — cleaned  beforehand  by  rubbing  with 
whiting  wetted  with  a weak  solution  of  soda, 
then  rinsed,  dried  and  well  dusted,  is  introduced 
underneath  the  film  and  the  latter  placed  upon 
it  under  the  water.  Now,  by  lifting  it  with  a 
convenient  tool,  the  plate  is  removed  from  the 
liquid  with  the  film  adhering  to  it  and  kept  at 
the  very  edge  with  the  fingers  or  a flat  brush, 
then,  after  having  adjusted  the  picture  to  the 
proper  position  and  stretched  it  without  any 
crease,  the  film  overhanging  is  turned  round  to 
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the  back  of  the  plate  and  on  the  whole  is  laid  a 
sheet  of  blotting  paper  and  over  this  another  of 
ordinary  smooth  paper.  This  done,  with  a tift 
of  cotton  or  of  any  soft  material,  one  gently  dabs 
all  over  the  plate,  to  sponge  off  the  water  and 
secure  everywhere  a perfect  contact  of  the  image 
and  collodion  film  on  the  plate,  else  the  proof  vill 
split  out  or  scale  in  the  subsequent  operations. 
Finally  the  blotting  paper  is  replaced  by  several 
folds  of  the  same,  the  plate  placed  under  a 
slight  pressure,  and  when  the  superfluous 
moisture  is  absorbed — which  requires  from 
fifteen  to  twenty  minutes — the  film  is  alloved 
to  dry  spontaneously.  If  blisters  are  formed 
during  the  desiccation,  which  occurs  solely  by 
want  of  care,  they  should  be  burst  before 
drying,  with  the  point  of  a needle,  and  :he 
liquid  sponged  off. 

Before  firing,  the  proofs  transferred  by  this 
method,  the  collodion  film  should  be  destroyed. 
For  that  purpose,  the  plate  is  placed  on  a glass 
dipper  and  lowered  in  a vertical  glass  bath  fifed 
with  concentrated  sulphuric  acid.  In  a short 
time — about  ten  minutes — the  collodion  is 
destroyed,  together  with  the  organic  substan:es 
of  the  photo-film,  which  is  shown  by  a led 
brown  coloration  around  the  image.  Then  the 
plate  should  be  slowly  taken  out  from  the  a:id 
bath,  and  placed  in  a tray  of  filtered  water. 


INDUSTRIAL  PHOTOGRAPHY. 


39 


The  water  must  of  course  be  renewe  several 
times  to  wash  out  the  acid,  but  this  should  be 
done  by  decantation  and  with  extreme  care,  for 
the  picture  not  now  being  held  by  the  col- 
lodion film,  the  least  contact,  the  least  abrupt 
undulation  of  the  liquid  may  injure  it  past 
remedy.  Lastly,  the  plate  is  drained,  then  dried 
on  the  iron  plate  lined  with  blotting  paper  and 
heated  with  a spirit  lamp.  It  is  now  ready  for 
the  muffle. 

The  collodion  can  also  be  dissolved  by  the 
following  solution  : 


Oil  of  lavender loo  c.  c.  m. 

Oil  of  turpentine 3 “ 

Ether 50  “ 

Alcohol 50  “ 


But  as  the  plate  must  remain  in  the  solution 
from  eighteen  to  twenty  hours,  then  rinsed  with 
a mixture  of  alcohol  and  ether,  the  former 
method  is  more  practical  and  just  as  safe  if  the 
proper  precautions  be  taken. 

Another  method  devised  by  the  writer  which 
does  not  necessitate  the  destroyal  or  dissolution 
of  the  collodion  film  is  the  following  : When  the 
image  is  transferred  and  the  collodion  film  dry, 
brush  it  over  with  a thin  coating  of  turpentine 
oil  thickened  with  lithographic  varnish,  let  this 
evaporate  to  a certain  extent  and  when  still 
tacky  dust  on  a glazing  flux,  let  dry,  dust  off 
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the  excess  of  powder  and  the  plate  is  ready  for 
firing. 

The  proofs  can  also  be  transferred  by  a method 
not  requiring  the  use  of  collodion.  It  is  due  to 
M.  Jeanrenaud.  In  250  c.  c.  m.  of  concertrated 
ether  25  grams  of  pure  India-rubber  are  dis- 
solved, cut  in  very  small  pieces,  and  when  it  is 
well  swelled,  which  requires  ten  or  :welve 
hours,  1000  c.  c.  m.  of  benzole  and  15  grcms  of 
rosin  are  added.  When  the  ingredients  £re  dis- 
solved the  solution  is  filtered  and  sheets  of  thin 
paper  are  coated  with  it  for  use,  turniig  the 
edges  to  form  a kind  of  tray,  and  sustiining 
the  sheets  on  a wooded  board  or  a glass  plate. 

For  transferring,  a piece  of  this  coated  paper 
large  enough  to  cover  the  whole  image  is  applied 
to  the  plate  and  imbued  with  a mixtire  of 
ether  and  alcohol  in  the  proportion  of  4 to  i 
of  the  latter,  then,  when  the  India-rubber  is 
softened,  both  the  paper  and  the  imaje  are 
pressed  into  optical  contact  by  meam  of  a 
squeegee.  The  whole  is  afterward  immersed 
for  a few  minutes  in  tepid  water,  the  tenpera- 
ture  of  which  is  then  gradually  raised  to  about 
40  degs.  C.,  and  the  proof,  which  now  adheres  to 
the  paper,  can  be  stripped  off  and  transferred  to 
the  selected  material,  after  having  beei  pre- 
viously immersed  in  an  adhesive  solutioi  con- 
sisting of : 
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Gum  Arabic 

Water 

Glycerine  . . . 


10  grams 
100  c.  c.  m. 

2 to  3 drops 


When  the  whole  is  dry,  the  paper  is  saturated 
from  the  back  with  benzole,  which  dissolves  the 
India-rubber,  and  on  being  lifted  off  leaves  be- 
hind the  image  adherent  to  the  material.  This 
done,  the  plate  is  washed  with  a little  benzole, 
allowed  to  dry  for  a few  seconds,  then  fired  as 
usual.  This  method  is  very  good  for  transfer- 


ring  on  vases,  cups,  and  on  uneven  surfaces 
generally.  The  following  is  also  effective,  but 
requires  more  care  and  working  up  : Immerse 
the  object  in  the  adhesive  solution — the  seed  of 
quince  mixture— then  place  the  collodion  film 
in  the  same,  then,  under  the  liquid,  place  the 
picture  face  downward  to  the  enclosure  made 
beforehand  with  a pencil-mark,  then  withdraw 
from  the  liquid  the  object  with  the  film  upon  it 
and  stretch  the  film  and  make  the  necessary 
alterations  to  place  the  image  in  the  right 
position.  Now  with  a soft  brush  gently  dab  the 
film  as  it  dries  before  a fire  so  that  it  fits  exactly 
the  curvature  of  the  object,  and  when  dry  cut 
off  with  a pen-knife  the  edges  of  the  film  pro- 
jecting outside  the  enclosure.  Do  not  attempt 
to  destroy  the  collodion,  but  heat  it  with  a 
flux. 

The  image  is  generally  transferred  face 
upward  on  surfaces  plane  or  nearly  so,  or  the 
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curvatures  of  which  can  be  developed  (a  cylin- 
drical form,  for  example).  The  collodion  is 
therefore  in  direct  contact  with  the  material 
upon  which  the  picture  is  to  be  burnt-in,  and 
as  in  this  position  it  is  held  by  the  flux  (borax)  * 
no  accident  occurs  when  it  is  fired,  there  is  no 
necessity  of  destroying  or  dissolving  the  collo- 
dion, which  is  a great  boon,  and  simplifies  the 
operation.  To  transfer  it,  it  is  only  necessary 
to  immerse  the  stripped  proof  in  a saturated 
solution  of  borax  and  to  proceed. 

This  transferring  method  or  that  of  Mr. 
Jeanrenaud  should  be  selected  whenever  the 
enamel  powder  is  attacked  by  sulphuric  acid. 
The  enamel  colors  altered  by  this  and  hydro- 
chloric acid  are  the  rose,  yellow,  green,  violet, 
and  generally  those  prepared  with  oxide  of 
manganese. 

It  should  be  observed  that  when  the  proofs 
are  transferred  to  glass,  porcelain  or  delf, 
they  must  be  flowed  with  a saturated  solution 
of  borax  and  allowed  to  dry  before  being 
burnt-in. 

If  from  any  cause  the  transfer  had  to  be  post- 
poned until  the  next  day,  the  proofs  should  be 
collodionized,  then  immersed  in  water  slightly 


* For  further  precautions  some  operators  advise  the  varnishing  of  the 
plate  when  dry  with  a solution  of  fat  oil  of  turpentine  in  the  ordinary 
oil,  about  3 per  cent. 
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acidified,  for  not  only  the  reducing  action  of 
the  light  continues  for  a certain  period  in  the 
dark,  but  by  keeping,  the  whole  film  becomes 
insoluble,  and  adheres  so  strongly  to  the  plate  as 
to  render  the  transfer  impossible.  Hence  the 
necessity  of  not  washing  out  the  bichromate 
entirely,  but  to  dissolve  it  and  keep  the  proofs 
damp.  As  previously  said,  the  water  should  be 
acid,  no  matter  how  little,  in  order  to  prevent 
the  formation  on  the  film  of  air  bubbles,  which, 
in  transferring,  may  interpose  themselves  be- 
tween the  image  and  the  plate,  the  result  of 
which  is  obvious. 


Retouching. 

However  carefully  the  operations  have  been 
conducted  there  are  often  in  the  picture  some 
imperfections  which  should  be  corrected  before 
or  after  firing.  Of  course,  they  may  arise  from 
those  of  the  negative  or  the  diapositive  ; and 
these  must  be  first  looked  for.  Filling  the  pin- 
holes, removing  black  stains,  strengthening  the 
details  not  well  defined,  blending  the  shadows 
with  the  lights,  all  these  methods,  together  with 
the  usual  printing  dodges,  such  as  pasting  min- 
eral paper  on  the  back  of  the  negative  to 
strengthen  the  lights  or  soften  the  too  dark 
shadows  with  graphite  applied  with  a stump, 
and  covering  the  printing  frame  with  tissue 
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paper  when  the  negative  is  weak,  etc.,  should 
be  resorted  to  in  order  to  avoid  much  retouching 
on  the  enamel  picture,  which  is  always  a delicate 
operation  although  not  presenting  great  difficul- 
ties, hut  requiring  time  and  patience. 

When  the  image  is  developed  certain  re- 
touchings are  best  made  before  transferring. 
For  that  purpose  the  glass  plate  is  placed  on  the 
retouching  easel  employed  in  photographic 
establishments  to  work  up  the  negatives,  then 
the  black  spots  are  removed  with  the  point  of  a 
needle  fixed  into  a wooden  handle,  and  the  white 
spots  filled  up  with  a mixture  of  the  same  dust- 
ing powder  employed  for  developing  ground 
with  lithographic  varnish,  thinned  with  turpen- 
tine oil  and  a few  drops  of  sweet  oil,  and  applied 
with  a finely-pointed  brush.  Lastly,  or  prefer- 
ably before  this,  the  shadows  may  be  lightened 
by  rubbing  with  a sable  brush,  etc. 

After  the  transfer,  if  the  image  is  face  upward 
on  the  support  the  retouchings  are  made  in  the 
same  manner  with  the  same  material,  but  the 
proof  must  be  previously  desiccated  by  heat — 
taking  care  not  to  burn  the  collodion — when  it 
is  quite  resistant  and  can  support  a pretty  hard 
rubbing. 

The  retouching  to  harmonize  the  lights  with 
the  shadows  is  necessarily  done  with  the  dusL 
ing  powder,  mixed  as  said  above,  and  applied 
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by  dabbing  with  a “ stippler.”^'  The  mixture 
should  be  pretty  thick  in  order  not  to  drag,  and 
when  filling  white  spots  the  flux  must  not  be 
charged  with  much  color,  else  black  instead  of 
white  spots  will  be  the  result. 

If  the  proof  is  transferred  face  downward  the 
collodion  should  be  first  destroyed,  the  plate 
washed,  dried,  then,  as  before  directed,  the  black 
spots  are  removed  with  the  needle  point  by 
touching  them  up  perpendicularly,  when  by 
blowing  off  the  powder  thus  detached  the  effect 
is  ascertained  after  each  stroke.  This  operation 
is  easily  done,  and  with  a little  patience  one  can 
make  any  alterations,  such  as  lighting  the 
shadows,  weakening  the  too  accentuated 
wrinkles,  vivifying  the  visual  spot,  etc.,  just  as 
well  as  on  the  negatives. 

There  are  two  methods  of  retouching  : Filling 
white  spots  and  removing  the  black  stains.  The 
filling  is  done  as  previously  stated,  and  the  plate 
fired  again.  Stains  are  removed  with  hydro- 
fluoric acid  applied  with  the  point  of  a wooden 
stick  or  of  a needle.  As  soon  as  the  stains  are 

* A very  useful  brush  employed  in  glass  and  porcelain  paintings.  It 
is  also  called  “ dabber  ” (in  French,  putois).  There  are  two  kinds,  one 
with  the  hairs  cut  off  to  terminate  in  a flat  surface,  the  other  with  the 
same  cut  off  at  an  angle  and  used  to  dab  or  stipple  on  curved  surfaces, 
vases,  cups,  etc.  Some  of  various  sizes  should  be  at  hand. 

Another  useful  dabber  is  a cushion  made  of  a thin  piece  of  chamois 
tied  to  a very  small  tuft  of  cottonwool.  A leather  stump  is  also  employed 
for  dabbing  on  very  narrow  spaces. 
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touched  by  the  acid,  the  latter  should  be  wiped 
out  with  a damp  rag. 

The  lights  can  also  be  cleared  by  dilute  hydro- 
fluoric acid  and  water  i in  lo.  It  is  a delicate 
operation. 

Vitrification.  (Firing.) 

For  firing  glass,  porcelain,  pottery,  etc.,  on  a 
very  large  scale,  kilns  set  in  a work  of  fire-bricks 
should  be  built.  The  manner  of  conducting  the 
vitrification  of  the  enamel-colors  then  differs  in 
some  respects  from  that  described  in  the  follow- 
ing. For  this  purpose,  treatises  on  ceramics, 
glass  staining,  etc. , should  he  studied. 

To  vitrify  the  images  on  enameled  copper- 
plates or  on  porcelain,  delfware,  and  glass  plates, 
or  on  small  cups,  vases,  etc. ; the  portable  enam- 
eler’s  furnace  of  clay,  iron  bound,  answers 
well.  But  by  far  the  most  convenient  are  the 
muffle  furnaces  heated  by  gas  manufactured  by 
the  “American  Gas  Furnace  Co.”  They  are 
ready  for  use  in  a moment,  there  is  no  necessity 
of  watching  and  keeping  up  the  fire,  since  the 
mufile  being  heated  by  gas  burners  under  con- 
trol, the  temperature  can  be  regulated  so  as  to 
steadily  maintain  it  at  any  degree.  These 
furnaces  can  be  had  with  square  or  oblong 
mufdes,  which  are  preferable  for  our  purposes 
to  the  arched  muffle,  conveniently  allowing  the 
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firing  of  small  potteries  ; moreover,  the  object 
being  equally  distant  from  the  walls  of  the 
mufde  is  more  uniformly  heated.  These  and 
the  ordinary  clay  furnaces  are  made  of  different 
sizes.  The  latter  are  always  arched.  One  with 


a muffle  lo  x 6 x 4 in.  may  be  purchased  for 
about  twenty-five  dollars.  The  gas  furnace 
No.  17  corresponds  to  this  size.  The  muffle  is 
9^  X 5^  X 4^  inches  high,  and  square.  It 
costs  about  fifty  dollars.''* 

* All  these  furnaces  are  similar  to  those  employed  for  gold  and  silver 
assays. 
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The  muffles  in  ordinary  kilns  are  of  two  kinds, 
viz. , the  muffle  closed  under  by  a plate  of  fire 
clay  and  the  open  muffle  which  has  no  base. 
The  latter  is  generally  employed  by  enamelers, 
although  presenting  more  danger  of  burning 
(over-heating)  the  picture,  which  thereby  loses 
its  intensity  and  brilliancy  from  the  decom- 
position of  the  coloring  compounds.  However, 
by  employing  as  supports  thick  and  wide  clay 
plates,  the  enamel  can  be  sufficiently  isolated 
from  the  fire. 

To  heat  the  common  furnace  of  clay,  the 
muffle  and  the  lid  are  removed  and  a fire  of  coke 
broken  in  small  pieces,  or  of  charcoal,  is  built 
on  the  grate,  then  the  muffle  is  inserted  and 
upon  it  a similar  fire  is  built,  taking  care  to  fill 
with  combustibles  all  the  spaces  around  the 
muffle.  The  layer  of  coke  should  be  thicker 
upon  the  muffle,  for  it  is  the  heat  from  above 
which  principally  effects  the  vitrification.  The 
fire  being  built,  the  lid  is  put  in  its  place  and  a 
stovepipe  about  one  meter  long  is  adapted  to 
the  chimney  of  the  furnace  to  increase  the  draft. 

The  heat  at  which  the  vitrification  takes  place 
with  the  fluxes  ordinarily  employed  to  mix  the 
metallic  oxides  is  the  moderate  red  cherry,  and 
seldom  exceeds  the  white  rose  with  the  less 
fusible  mixtures.* 

* The  heat  should  not  exceed  the  intense  red  in  firing  glass  plates.  At 
the  red  white  heat  they  become  deformed  and  pin-holed. 
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When  the  latter  degree  of  heat  is  necessary,  it 
will  be  pointed  out  in  giving  the  formulas  of  the 
colors,  otherwise  the  red  cherry  is  the  tempera- 
ture at  which  the  vitrification  should  be  made. 

When  the  proper  temperature  is  reached  and 
uniform  above  as  well  as  under  the  muffle,  and, 
if  the  clay  furnace  be  employed,  nothing  but 
the  slight  bluish  flame  of  the  coke  or  charcoal  is 
visible,  the  object  to  be  burnt-in  is  introduced 
in  the  muffle.  For  that  purpose  a ring  of  fire- 
clay is  placed  in  the  muffle,  and  when  it  has 
reached  the  red  cherry  heat  a disc  or  a plate  of 
fire-clay,  coated  beforehand  with  a thin  layer  of 
a paste  of  chalk  in  water  and  dried,  is  taken 
hold  of  with  an  enameler’s  tongs  and  placed  on 
the  ring,  where  it  is  allowed  to  become  hot.  It 
is  then  taken  out,  laid  on  the  table  at  the 
mouth  of  the  muffle,  and  the  object  is  placed 
upon  it  in  the  center,  and  if  it  is  a glass  or  an 
enameled  copper  plate  no  part  of  it  should  pro- 
i ject  out,  else  it  would  be  deformed  by  being 
i softened  in  the  muffle  and  the  proof  be  spoiled. 

^ There,  at  the  mouth  of  the  muffle,  which  is 
' kept  open,  the  object  should  be  gradually 
and  uniformly  heated  by  turning  the  support 
I now  and  then  in  order  that  the  object  shall 

I not  crack  by  the  sudden  and  great  change  of 

j temperature  when  introduced  in  the  muffle, 
i Now,  when  it  is  very  hot,  it  is  inserted  in  the 
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muffle  on  its  support,  that  is,  the  disc  or  plate  of 
clay,  and  from  this  moment  the  operation  should 
be  watched  very  attentively  by  viewing  the 
object  at  the  door  of  the  muffle,  which  must  be 
kept  open  or  partly  so,  for  a few  minutes  suffice 
to  melt  the  colored  flux,  and  if  it  is  allowed  to 
remain  for  a certain  period  exposed  to  the  action 
of  the  red  cherry  heat  the  image  may  when 
fusing  lose  its  brilliancy  or  vigor. 

When  in  the  muffle  the  collodion  first  burns 
off  (if  the  proof  has  been  transferred  image 
upward),  the  image  seems  to  vanish,  to  re- 
appear soon,  and  afterward  becomes  brilliant 
in  places,  which  indicates  that  the  color  com- 
mences to  melt.  The  plate  should  then  be 
turned  around  to  equalize  the  temperature,  the 
heat  always  being  stronger  at  the  mouth  of  the 
muffle  than  in  the  center  and  as  soon  as  the 
picture  becomes  brilliant  all  over  ; as  if  it  were 
wetted,  the  fusion  is  complete  and  the  disc  or 
plate  of  clay  with  the  object  upon  it  should  be 
brought  out  with  the  tongs  on  to  the  table  and 
close  to  the  mouth  of  the  muffle,  and  there 
turned  around  till  cool  below  redness  when  it 
is  placed  on  a very  hot  brick,  upon  which  it  is 
allowed  to  cool  well  sheltered  from  any  draught 
of  cold  air  which  may  cause  the  enamel  to  split 
or  scale. 

As  seen,  the  vitrification  is  a simple  operation 
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which  presents  no  difSculty.  The  only  points 
to  bear  in  mind  are  : 

1.  To  gradually  heat  the  object  to  a high  tem- 
perature before  inserting  it  in  the  muffle. 

2.  Not  to  introduce  the  object  in  the  muffle 
heated  to  a higher  degree  than  the  red  cherry — 
about  700  deg.  C. 

3.  To  remove  the  object  from  the  muffle  as 
soon  as  the  enamel  color  is  in  fusion.  If  on 
its  removal  the  deep  shadows  of  the  picture  are 
not  quite  brilliant,  as  if  wetted,  the  fusion  is  not 
effected  thoroughly  and  the  object  should  be 
inserted  again  in  the  muffle,  when  in  a few 
seconds  the  fusion  will  be  completed. 

4.  Cooling  the  object,  to  take  the  same  pre- 
cautions as  for  heating  before  firing,  that  is,  to 
proceed  gradually. 

Instead  of  heating  the  objects  before  firing,  or 
cooling  them  afterward  in  the  manner  previ- 
ously described,  an  oven  made  of  sheet  iron  can 
be  provided  with  one  or  two  movable  tablets, 
also  of  iron,  upon  which  the  objects  are  placed 
for  the  purpose  in  question.  Much  time  will 
thus  be  saved,  as  all  the  objects  can  be  heated 
at  the  same  time,  and  as  they  have  been  fired, 
placed  in  the  same,  when  they  are  allowed  to 
cool  gradually  by  simply  extinguishing  the 
heating  apparatus,  which  may  be  a spirit  lamp, 
Bunsen  gas  burner,  etc. 
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5.  Lastly,  to  avoid  any  draught  of  cold  air  in 
the  operating  room.  The  doors  and  windows 
should  be  closed  and  the  room  heated  to  a 
medium  temperature  on  cold  days. 

When  burnt-in  the  image  is  not  always  brill- 
iant enough.  A glaze  should  be  applied.  For 
that  purpose,  when  the  object  is  cold,  a coating 
of  a mixture  of  equal  parts  of  thick  lithographic 
varnish  and  turpentine  oil  is  applied  uniformly 
by  dabbing,  then  a finely  ground  and  very 
fusible  flux  is  dusted  over,  and  when  dry  the 
object  is  again  fired.  In  the  foregoing  pages 
another  method  of  glazing  is  given,  to  which 
the  reader  is  referred. 

Here  we  must  remark  that  the  images  burnt-in 
on  hard  porcelain,  where  glazing  is  produced  at 
the  grate  fire,”  i.e.,  between  1,000  and  1,200 
deg.  C.,  do  not  take  the  brilliancy  obtained  on 
delf,  pottery  or  enameled  copper  plates  where 
glazing  is  effected  with  a flux  fusible  at  the 
“muffle  fire,”  and  therefore  melts  or  softens  at 
the  cherry  heat  so  that  the  color  employed  for  the 
development  unites  with  it,  the  whole  produc- 
ing a brilliant  image.  Therefore  it  is  advisable 
when  transferring  on  porcelain  to  glaze  it  before- 
hand with  a flux  fusible  at  the  temperature  in 
question.  The  flux  rocaille  answers  this  pur- 
pose well.  Its  composition  is  given  in  the  next 
paragraph. 
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Porcelain  and  delf  require  greater  care  to 
fire  them  than  enameled  copper  plates.  They 
should  be  more  gradually  and  strongly  heated 
before  being  introduced  in  the  muffle,  in  this 
case  not  heated  to  redness  ; and  during  the 
operation  the  door  of  the  muffle  should  be  closed 
until  the  proper  temperature  is  reached,  which 
is  ascertained  by  partly  opening  the  door. 


Fig.  1. — Exterior  View. 

Glass  plates  are  fired  in  the  same  way  as 
enameled  copper  plates  and  at  the  same  tem- 
perature. In  order  to  avoid  deformation,  they 
should  be  placed  on  a plane  cast  iron  plate 
coated  with  chalk  and  one  upon  another  sepa- 
rating them  by  a layer  of  plaster.  The  usual 
precautions  before  and  after  firing  should,  of 
course,  be  taken. 
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It  has  been  said  that  the  vitrification  of  the 
enamels  employed  in  the  dusting  processes  takes 
place  at  or  about  the  red  cherry  heat.  To  cor- 
rectly judge  this  color  of  the  fire  certain  precau- 


Fig.  2.— Section  in  Width. 


tions  should  be  taken,  thus:  in  a well-lighted 
room  the  bright  red  heat  seems  dull,  appearing 
more  intense  if  the  room  be  obscure — everybody 


has  observed  this — therefore  we  must  as  far  as 
possible  vitrify  in  the  same  conditions  of  light, 


INDUSTRIAL  PHOTOGRAPHY. 


55 


regulating  the  lighting  of  the  room  by  means 
of  curtains. 

The  Lacroix’s  Patent  Portable  Kiln,  repre- 
sented in  the  foregoing  cuts,  obviates  the  diffi- 
culty one  ma}"  experience  in  firing.  It  is  a 
simple  apparatus  in  which  the  objects  can  be 
fired  at  home  and  without  attention.*  The  out- 
side dimensions  are  ; Length,  19  inches  ; width, 
13^  inches  ; height,  12  inches.  The  black  parts 
of  the  cuts  indicate  iron ; the  lined  parts,  fire 
brick  and  the  dotted  parts  in  the  sectional  draw- 
ings the  fuel.  The  kiln  is  provided  with  flat 
muffles,  one  ii^X9^X3>^  inches,  another 
io)^x85^X2^  inches,  and  one  oval  8^x6^X4^ 
inches. 

For  use,  the  following  directions  are  given  : 
After  placing  the  articles  to  be  fired  in  the  muffle, 
which  should  rest  on  the  iron  supports  as  shown 
in  the  cuts,  close  the  muffle  and  fill  up  the  sur- 
rounding space  with  small  charcoal ; take  care 
that  the  muffle  is  put  in  such  a position  that  its 
chimney  will  fit  into  the  round  aperture  of  the 
fire-brick  cover.  Cover  up  the  kiln  and  ignite 
the  charcoal  from  below  through  the  grate,  with 
burning  paper  or  wood.  In  about  one  hour  the 
fuel  will  be  consumed,  and  after  the  kiln  has 
cooled  off  remove  the  ashes,  take  out  the  articles 

*The  kiln  costs  $i6.  It  can  be  had  from  J.  Marsching  & Co.,  New 
York,  Agents  for  Lacroix’s  enamel  colors. 
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and  the  firing  will  be  completed.  The  heat 
obtained  is  that  of  the  ordinary  muffle  heat  of 
china  decorators. 

Enamels,  Fluxes,  Colors  for  Dusting. 

The  enamels  are  the  colored  vitrifiable  sub- 
stances which  adhere  to  glass,  porcelain  or  to  a 
less  fusible  enamel  by  the  action  of  a tempera- 
ture sufficient  to  melt  them.  When  applied  to 
glass  plates  the  enamel  should,  of  course,  be 
more  fusible  than  the  compound  of  the  glass 
itself,  in  order  to  be  fixed  before  the  glass  plates 
reach  the  temperature  at  which  it  would  be 
deformed  by  a commencement  of  fusion. 

The  enamels  are  compounds  of  coloring  sub- 
stances, generally  metallic  oxides,  and  of  fluxes 
or  vehicles  of  the  colors.  With  the  exception 
of  the  oxides  of  cobalt,  antimony  and  copper 
which  impart  their  characteristic  color,  blue, 
yellow  and  green,  only  when  fused  with  a flux, 
all  the  other  oxides  are  simply  mixed  with  the 
vehicle. 

The  fluxes  or  vitrifiable  compounds  are  more 
or  less  fusible  ; those  employed  for  enameling 
copper  or  glass  plates  should  necessarily  be  less 
fusible  than  those  used  to  compound  the  colors. 
Here  is  the  formula  of  an  opaque  white  enamel 
for  glass  plates  fusible  at  a comparatively  low 


INDUSTRIAL  PHOTOGRAPHY. 


57 


temperature,  together  with  that  of  the  black 
powder  for  developing  on  the  same  : 


White  Enamel. 

Arsenic i part 

Saltpetre i part 

Silica 3 parts 

Litharge 6 parts 

Black  Color  for  Dusting. 

Oxide  of  cobalt 2 parts 

Black  oxide  of  iron lo  parts 

Minium 20  parts 

Silica 6 parts 


The  enameling  of  copper-plate  is  a tedious 
operation,  which  the  extent  of  these  papers  does 
not  allow  of  a description.  They  are  manufact- 
ured for  our  purpose  and  can  be  had  of  any 
size  desired. 


Fluxes. 

I.  Rocaille. 

Silica  (silex  three  times  calcined,  powdered  and 


washed) part 

Oxide  of  lead 3 parts 

Borax,  calcined i part 


It  is  prepared  by  mixing  the  ingredients, 
fusing  rapidly,  and  then  spreading  the  matter 
in  fusion  on  a metallic  plate  and  pulverizing, 
when  cold,  into  a very  fine  powder. 

For  use,  one  part  of  metallic  oxide  is  mixed 
with  three  parts  of  flux.  The  color  is  employed 
for  staining  glass  and  for  painting  on  porcelain 
and  enameled  copper-plates. 
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2.  Fluxes  for  Purples. 

a.  Silica 3 parts 

Minium i part 


Borax,  calcined 7 parts 

This  flux  is  pretty  fusible  and  quite  inalter- 
able. By  compounding  it  with  two  parts  of 
silica  instead  of  three  the  flux  is  more  fusible, 
and  its  fusibility  still  increases  by  diminishing 
the  proportion,  but  the  flux  is  then  easily 
attacked  by  dampness  and  liable  to  scale. 

For  porcelain,  the  following  less  fusible  com- 
pound is  generally  employed  : 


b.  Silica 4 parts 

Minium 3 parts 

Borax 6 parts 


Both  fluxes  are  prepared  as  No.  i (Rocaille). 


3 

Silica 

Oxide  of  lead  

Borax,  calcined 


2 parts 
6 parts 
I part 


This  flux  is  the  most  generally  employed  in 
porcelain  painting,  being  mixed  with  the  gray, 
black,  red,  blue  and  yellow  coloring  matters  in 
the  proportion  of  i of  the  various  oxides  to  3 of 
the  flux. 


4.  For  General  Use. 


Flint  glass 

Minium 

5- 

Flint 

Minium 

Borax,  calcined 
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Non-colored  Enamel  for  Glazing. 


Silica 50  parts 

Minium 100  parts 

Borax,  calcined 200  parts 


This  enamel  also  serves  as  a flux  and  can  be 
colored  b}^  various  oxides  ; thus  : For  violet,  mix 
with  the  above  quantity,  1 2 parts  of  carbonate  of 
manganese.  For  yellow,  2 parts  of  potassium 
chromate.  For  gray,  2 parts  oxide  of  cobalt  and 
one  part  each  of  oxide  of  copper,  manganese, 
and  red  oxide  of  iron.  F or  blue,  6 parts  of  oxide 
of  cobalt.  For  green,  10  parts  of  oxide  of 
copper.  For  brown  yellow,  40  parts  red  oxide 
of  iron. 

All  these  are  prepared  by  fusion,  then  pour- 
ing the  melted  product  on  a metallic  plate  and 
powdering  it  when  cold.  They  should  be  applied 
in  thin  coating,  else  they  split. 

Dusting  Colors. 

The  colors  for  dusting  must  be  reduced  into 
impalpable  powders  to  adhere  to  the  photogenes 
and  develop  the  image — as  it  is  termed — in  per- 
fect gradation,  reproducing  the  faintest  details 
just  as  a silver  print.  In  fact,  they  never  are 
too  fine.  When  bought  from  the  dealer^ 
although  generally  triturated,  they  should  again 
be  ground  on  a ground  glass  with  a little 
water,  and  this  repeated,  after  drying  in  an 
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oven,  to  insure  a perfect  desiccation;  for  use 
they  are  passed  through  the  finest  sieve  that 
can  be  procured.  It  should  be  noted  that  the 
image  will  be  flat  and  gray  after  firing  if  the 
powder,  rubbed  upon  a white  paper,  does  not 
blacken  it. 

For  enameled  copper-plates  and  porcelain  M. 
de  Lucy-Fossarieu  recommends  the  following 
dusting  compounds : 


Porcelain  black,  hard 50  parts 

Purple  brown,  hard 25  parts 


Mix,  grind,  etc.  The  object  is  fired  at  white 
rosy  heat,  about  800  deg.  C. 

One  obtains  with  this  mixture  a very  dark 
brow  n the  tint  varying  according  to  the  intensity 
of  the  heat  to  violet,  black  or  blue.  The  tint 
can  be  modified  by  adding  more  black  or  more 
brown. 

Black  Color. 


Iron  oxide 2 parts 

Copper  oxide 2 parts 

Manganese  oxide i part 

Flux  No.  I {Rocaille) 10  parts 

Borax,  calcined i part 


Mix  and  melt  in  a crucible,  then  pour  the 
mass  slowly  in  water,  pulverize  and  mix  with 


Maganese  oxide i part 

Copper  oxide 2 parts 


grind  the  whole,  etc. 
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This  black  is  very  opaque  if  only  five  parts 
of  flux  and  half  a part  of  borax  are  incorporated. 
It  is  not  likely  to  scale  owing  to  the  oxides 
added  to  the  mixture. 

Another. 

Copper  oxide 2 parts 

Cobalt  oxide 3 parts 

Iridium  oxide 0.1  part 

Sienna i part 

Flux  {Rocaille) 15  parts 

Borax  calcined 1 parts 

This  forms  a very  fine  black  which  resists  the 
action  of  sulphuric  acid  employed  to  destroy  the 
collodion  when  the  image  is  transferred  face 
downward. 


Brown  Colors. 

Dissolve  separately. 


a.  Ferrous  sulphate 2 parts 

Water,  warm 10  parts 

Potassium  bichromate 2 parts 

Water,  warm parts 


Mix.  Let  settle  till  clear — wash  on  a filter — 
desiccate  the  precipitate  (iron  chromate)  in  the 
oven  and  keep  for  use. 

The  color  consists  of. 

Iron  chromate part 

Flux  {Rocaille) 3 parts 

Grind  the  whole  on  a ground  glass  with  a little 
water,  dry  thoroughly  and  keep  for  use.  This 
enamel  is  opaque. 
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Another,  darker  Shade. 


Calcined  Umber i part 

Flux  {Rocaille) 3 parts 


The  components  should  not  be  fused,  but 
simply  mixed  as  stated  above. 

These  brown  powders  are  employed  when  the 
images  are  to  be  transferred  to  blue,  black,  etc. , 
enameled  plates.  Some  operators  employ  them 
when  the  pictures  are  to  be  colored  after  firing. 

Lamp  Black. 


Manganese  oxide 2 parts 

Colbalt  oxide part 

Borax  fused i part 

Flux  No.  4 3 parts 


If  the  pictures  are  to  be  colored  the  most 
favorable  dusting  powder  is  a neutral  tint  ob- 
tained by  grinding  together  with  a little  water, 
the  red,  yellow  and  blue  dry  enamel  colors  in 
certain  proportions.  The  neutral  tint  is  indis- 
pensable to  form  the  shadows,  much  facilitates 
the  work  of  the  colorist,  and  does  not  alter  the 
purity  of  the  colors  afterward  applied  upon  it. 
The  iron  chromate  dusting  color  is  also  excel- 
lent. The  tone  after  firing  is  a rosy  yellow 
brown. 

Colors  for  Painting  on  Glass. 

The  colors  for  painting  should  be  ground  as 
fine  as  those  employed  in  water  color,  that  is. 
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when  brushed  on  they  should  leave  a tint  quite 
devoid  of  granulation,  such  as  that  obtained  by 
a wash  of  India  ink,  for  example. 

The  following  are  the  colors  used  in  glass 
painting.  They  are  transparent : 


Dark  Red. 

Sulphate  of  iron,  calcined i part 

Flux  No.  3 3 parts 

Red  for  Flesh. 

Red  oxide  of  iron i part 

Flux  No.  3 3 parts 


For  fair  complexions  a small  quantity  of  silver 
chloride  is  united  to  the  flux. 


Red  Purple. 

Purple  of  cassius,  especially  prepared* . . i part 

Flux  No.  2 A loo  to  i6o  parts 


One  tenth  gives  a deep  shade. 

Carmine. 

This  color  is  prepared  by  adding  to  the  above 
a small  quantity  of  silver  chloride  fused  before- 
hand with  ten  times  its  weight  of  flux. 


* To  prepare  the  purple  of  cassius,  we  advise  the  following  process : 
Dissolve  20  grains  of  pure  gold  in  loo  grams  of  aqua  regia  consisting 
of  4 parts  of  hydrochloric  acid  and  i (one)  part  of  nitric  acid.  After 
evaporating  to  dryness,  the  residue  (auric  chloride)  is  dissolved  in  a 
quantity  of  distilled  water  to  make  up  750  cubic  centimeters,  then  a few 
plates  of  pure  tin  are  placed  in  the  liquid  which  soon  assumes  a brown 
coloration  and  deposits  a precipitate  of  a fine  purple  color.  When  the 
liquid  remains  brown,  one  adds  a concentrated  solution  of  sodium 
chloride  which  produces  a new  precipitate.  The  compound  thus  obtained 
corresponds  to  this  formula : AuO.  SnOj,  SnO.  SnOg. 
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Blue. 

Oxide  of  cobalt i part 

Flux  No.  3 6 to  9 parts 

Three  parts  of  zincate  of  cobalt  may  be  mixed 
instead  of  the  oxide.  The  zincate  is  obtained 
by  precipitating  a solution  of  i part  of  sulphate 
of  cobalt  in  2 parts  of  sulphate  of  zinc,  by  carbon- 
ate of  sodium  and  washing,  then  desiccating 
the  precipitate. 


Light  Yellow. 

Chloride  of  silver i part 

Flux  rocaille 5 parts 

Yellow  Ochre. 

Zincate  of  iron i part 

Flux  No.  3 4 parts 


Mix.  By  heating  the  mixture  to  dull  red  heat 
the  transparency  of  the  burnt-in  color  is 
improved. 

The  iron  zincate  is  prepared  by  precipitating 
a solution  of  persulphate  of  iron  and  of  sulphate 
* of  zinc  by  carbonate  of  sodium.  The  precipitate 
should  be  well  washed  and  dried  for  use. 

Orange  Yellow. 


Sulphite  of  silver 1 part 

Flux  rocaille 5 parts 

Light  Green. 

Silica 4 parts 

Minium parts 

Oxide  of  copper i part 

Red  oxide  of  iron /4  part 


Pulverize  together  and  fuse. 
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Intense  Green. 

Silica I part 

Minium 4 to  7 parts 

Oxide  of  copper i part 

Prepared  as  above. 

Violet. 


Silica I part 

Minium 6 to  8 parts 

Peroxide  of  manganese 0.5  part 


Prepared  as  above. 

Another. 


Violet  oxide  of  iron i part 

Flux  No.  3 3 parts 


Brown. 

Precipitate  a solution  of  lo  parts  of  persul- 
phate of  iron  and  2 parts  of  sulphate  of  zinc  by 
carbonate  of  potassa,  wash  and  dry  the  precipi- 
tate then  mix  in  the  proportion  of  i part  to  4 
of  flux  No.  3. 

The  zincate  of  iron  prepared  as  for  yellow 
ochre  and  mixed  with  calcined  sienna  gives  a 
red  brown,  the  tint  varying  with  the  proportion 
of  the  components. 

The  same  zincate  with  calcined  umber  forms 
a dark  brown  not  inclining  so  much  to  the  red. 

Calcined  umber,  alone,  also  gives  a brown 
enamel. 

The  peroxide  of  iron  prepared  by  precipitation, 
then  calcined  at  red  heat  yields  a brown  of  a 
tint  varying  more  or  less  strongly  by  heating. 
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All  these  compounds  are  prepared  by  simply 
mixing  with  flux  No  4- 


Black. 

Black  oxide  of  iron  or  calcined  trioxide i part 

Flux  rocaille 2 to  3 parts 


This  color  is  black  by  transparency  and 
browish  by  reflected  light.  It  is  employed  for 
“grisailles.” 

White. 


Silica 30  parts 

Calcine 75  parts 

Borax  calcined 20  parts 


Mix,  fuse,  etc. 

To  prepare  the  calcine  for  this  flux  mix  8o 
parts  of  lead  with  20  parts  of  tin,  calcine  in  an 
iron  crucible  at  dull  red-cherry  heat  and  scrape 
off  the  lead  tannate  as  it  forms,  taking  care  to 
obtain  it  free  from  undecomposed  metal,  then 
reduce  to  a fine  powder. 

Another  white  enamel  formula  has  been  given 
in  the  preceding  pages. 

Colors  for  Painting  on  Knameled  Plates, 
Porcelain  and  Delf. 

The  red,  flesh,  purple,  carmine,  blue  and  other 
colors  employed  in  glass  painting  answer  equally 
well  for  painting  on  enameled  plates,  porcelain 
and  delf.  We  complete  the  list  by  giving  a few 
more  formulas.  All  these  colors  are  vitrifiable 
at  the  mufde  heat. 
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Dark  Blue. 

Carbonate  of  cobalt  .13  parts 

Carbonate  of  zinc,  hydrated 23  parts 

Flux  No.  3 61  parts 

Prepared  by  fusion. 

Blue  Azure. 

Carbonate  of  cobalt 7 parts 

Carbonate  of  zinc,  hydrated 4 parts 

Flux  No.  3 70  parts 

Prepared  by  fusion. 

Blue  Green. 

Oxide  of  chromium i part 

Oxide  of  cobalt 2 parts 

Flux  No.  3 8 parts 

Light  Yellow. 

Subsulphate  of  iron i part 

Oxide  of  zinc 2.5  parts 

Flux  No.  3 TO  parts 

Orange. 

Subsulphate  of  iron i part 

Antimonic  acid 1.5  parts 

Flux  No.  3 8 parts 

Dark  Green. 

Oxide  of  chromium 1 part 

Flux  rocaille 3 parts 

Emerald  Green. 

Oxide  of  copper i part 

Antimonic  acid 10  parts 

Flux  rocaille 30  parts 

Violet. 

Oxide  of  cobalt i part 

Binoxide  of  maganese 3 parts 

Borax,  calcined 3 parts 

Flux  No.  5 24  parts 

Gray. 

Binoxide  or  manganese 20  parts 

Oxide  of  cobalt i part 

Borax,  calcined 10  parts 

Flux  No.  5 30  parts 
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Dark  Gray. 

Carbonate  of  cobalt 4 parts 

Peroxide  of  iron  hydrated  (yellow  oxide) 2 parts 

Flux  No.  3 : &8  parts 


Prepared  by  fusion. 

Brown  for  the  Hairs. 


Persulphate  of  iron i part 

Oxide  of  cobalt i part 

Oxide  of  zinc 8 parts 

Flux  No.  3 30  parts 

Gold  (Gilding). 

Flux. 

Oxide  of  bismuth i part 

Borax,  fused part 

Enamel. 

Gold,  pure  in  powder i part 

Flux yij  part 


The  professional  and  amateur  seldom  prepare 
their  own  material.  We  recommend  the  excel- 
lent colors  prepared  by  Lacroix,  of  Paris.  They 
are  sold  in  tubes  ready  for  use,  or  in  finely 
ground  dry  powder  put  up  in  bottles. 

It  is  remarked  by  some  authors  that  it  is  best 
to  use  French  or  English  colors  on  French  or 
English  porcelain,  and  German  colors  on  Ger- 
man porcelain,  as  the  flux  employed  in  the 
mixing  of  colors  is  adapted  to  the  glaze  of  the 
porcelain  in  each  of  these  countries.  This  is  a 
good  piece  of  advice. 

As  to  the  porcelain  to  be  used,  the  writer 
recommends  the  plates,  vases  and  cups  made 
at  Limoges  by  Haviland  & Co.  N othing  is  finer. 
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Coloring. 

The  coloring  of  the  burnt-in  pictures  does  not 
present  difficulties  that  an  aquarellist  or  an  oil 
painter  of  ordinary  ability  cannot  master  with  a 
little  practice.  One  does  not  need  to  be  a good 
designer  to  produce  artistic  effects  : the  image 
is  already  there,  with  its  gradations  of  lights 
and  shades.  As  to  the  plain  coloring  or  tinting 
similar  to  that  done  on  silver  prints  on  plain  or 
albumen  paper,  any  one  can  attempt  it  and 
obtain  tolerably  good  results  at  the  first  attempt 
by  using  transparent  colors  applied  in  glazing 
in  order  not  to  destroy  the  resemblance  by  cov- 
ering the  design. 

There  are  two  general  rules  to  be  borne  in 
mind  when  painting  in  vitrifiable  colors  : 

First,  to  smooth  the  tints  and  even  to  apply 
the  colors  by  dabbing,  except,  of  course,  on  small 
spaces,  and  then  upon  the  ff  at  coatings  to  model 
also  by  dabbing,  or  by  stippling,  if  the  latter 
method  is  thought  best. 

Second,  not  to  attempt  to  finish  the  coloring  at 
once,  but  to  proceed  by  successive  applications 
and  firing  after  each  one,  thus  ; in  coloring  a 
portrait,  for  example,  the  ground  is  first  tinted, 
then  on  the  face  and  hands  a general  yellowish 
flesh  color  is  applied,  the  half  tones  touched  up 
with  a warm  tint ; and  before  the  color  is  dry, 
the  deep  shadows  are  strengthened  with  a 
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darker  shade  of  the  same  color  and  the  whole 
blended  with  the  dabber,  then  the  lips  are 
reddened,  the  eyes,  eyebrows  and  hair  tinted, 
and  the  draperies  worked  up,  all  the  colors 
being  applied  in  more  or  less,  but  always  thin 
coatings.  This  done,  and  after  vitrification  the 
the  whole  is  repainted,  modeling  the  face  with 
proper  tints,  accentuating  the  shadows,  darken- 
ing the  folds  of  the  draperies,  and  so  forth,  and 
again  fixing,  when  by  once  more  working  the 
picture  over,  using  glazings  of  red  in  the  face 
to  impart  freshness  to  it,  applying  light  tints  to 
brighten  the  half  shadows,  the  picture  preserves 
its  clear  and  brilliant  appearance,  and  stands 
well  modeled  in  relief.*  For  the  first  and 
second  paintings  transparent  colors  should  be 
used  and  the  opaques  reserved  for  the  last 
touches  to  give  vigor  to  the  whole.  Of  course 
there  are  certain  dodges  employed  in  modeling 
without  resorting  to  vitrification  after  each  ap- 
plication of  the  tint,  for  the  picture  cannot  well 
stand,  when  upon  glass,  more  than  three  firings 
without  danger  of  being  spoiled,  and,  on  the 
whole,  the  less  firing  necessary  the  better  it  is. 
These  dodges  will  be  explained. 

It  has  been  said  above  that  the  background 

* Fine  artistic  pictures  require  four  or  five  firings,  and,  therefore,  to 
be  worked  up  as  many  times.  Flowers  can  be  finished  in  two  opera- 
tions. 
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should  be  first  tinted,  but  is  as  well  and  even 
preferable  to  finish  it  after  the  last  firing  in 
order  to  place  the  contrasts  where  they  are  the 
most  useful. 

The  brushes  employed  in  porcelain  and  glass 
painting  are  sable  ones,  the  hard  and  soft  brushes 
used  in  oil  painting,  and  the  stipplers  (dabbers) 
w^hich  are  the  most  useful  of  all ; they  should 
be  had  of  various  sizes.  The  French  brushes 
are  by  far  the  best.  * 

To  apply  the  colors  when  the  space  is  narrow 
a sable  brush  is  selected  ; if  it  is  large,  a flat 
brush  is  employed.  Then  the  color  is  spread 
one  way,  then  another,  until  the  coating  is  even, 
when  the  brush  marks  are  removed  by  dabbing 
as  soon  as  the  color  commences  to  dry,  for  it  is 
then  only  that  a perfect  and  even  coating  can 
be  obtained. 

The  hard  brushes  serve  for  the  ‘ ‘ brushing 
out”  process. 

We  repeat — for  this  cannot  be  too  much 
insisted  upon — that  the  colors  should  be  used  in 
a state  of  extreme  tenuity.  After  passing 
through  a porcelain  mill,  especially  made  for 
that  purpose,  they  are  ground  with  distilled 
water,  dried,  and  for  use  a small  quantity — 10 

* Most  of  the  brushes  employed  in  glass  and  porcelain  painting  are 
expensive  and,  therefore,  good  care  should  be  taken  of  them.  After 
the  work  of  the  day  is  done  they  should  be  cleansed  with  turpentine, 
then  rubbed  with  water  on  a cake  of  soap  and  finally  rinsed. 


72 


INDUSTRIAL  PHOTOGRAPHY. 


or  1 5 centigrams — mixed  ^ith  a viscous  vehicle, 
in  order  that,  when  applied,  the  color  does  not 
run  or  spread  on  the  picture  and  remains  suffi- 
ciently adherent  after  drying. 

The  viscous  vehicles  are  a mixture  of  borax 
and  sugar  candy  dissolved  in  water,  and  the  fatty 
oils  of  turpentine  or  of  lavender  thinned  with 
the  same  ordinary  oils.  All  these  vehicles  have 
their  utility  ; sometimes  before  firing  they  are 
employed  alternatively  — especially  in  glass 
painting — to  superpose  colors  one  upon  another, 
or  a darker  shade  on  another  of  the  same  color 
to  obtain  gradation  in  modeling. 

As  naturally  expected  the  water  colors  are 
more  fluid  and  less  supple  than  those  mixed 
with  oils  and  consequently  not  so  easily  applied. 
Hence  when  the  color  is  required  to  be  laid  on 
a large  space,  the  latter  must  be  employed, 
selecting  the  vehicle  made  with  the  fatty  and 
ordinary  oils  of  turpentine,  when  it  is  necessary 
that  the  color  dries  rapidly — which  is  advan- 
tageous when  dabbing  an  even  coating  and  the 
lavender  oil  mixture  for  blending  different 
shades  of  the  same  color. 

The  oil  colors  are  prepared  by  mixing  the 
color  to  a sufficient  quantity  of  the  fatty  oil  to 
form  a thick  paste  and  thinning  this  with  a 
certain  quantity  of  the  ordinary  oil  according 
to  the  shade  desired.  To  obtain  a homogene- 
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ous  mixture  the  paste  should  be  worked  upon  a 
ground  glass  with  a glass  pestle  ; a horn  palette 
knife  only  should  be  used  to  take  it  up. 

The  water  colors  are  prepared  in  the  same 
manner  substituting  a syrupy  solution  of  sugar- 
candy  for  the  fatty  oils.  From  30  to  50  centi- 
grams of  sugar  for  4 grams  of  color  is  the 
proportion  recommended.  The  latter  propor- 
tion is  used  when  required  to  draw  with  the 
pen.  By  mixing  60  centigrams  the  color  is 
liable  to  scale  in  drying  or  before  melting  in 
the  muffle. 

It  is  important  to  mix  the  colors  as  little  as 
possible  for  at  the  temperature  of  the  furnace 
the  metallic  oxides  tend  to  form  new  compounds 
and,  therefore,  the  tint  expected  may  be  altered. 
When  certain  colors  are  desirable  it  is  best  to 
cover  one  color  with  another  ; thus  : to  produce 
the  color  which  resulting  from  a mixture  of 
yellow  ochre  and  red,  one  first  applies  the 
yellow  and  glazes  with  red  after  firing,  and  to 
obtain  violet,  one  applies  the  blue  mixed  with 
sugar  water^  allows  it  to  dry,  and  covers  it  with 
a coating  of  purple  mixed  with  oils.  Green  and 
blue  should  similarly  be  applied  on  red  and 
carmine,  but  blue  can  be  mixed  to  green,  brown 
to  black,  etc. 

It  is  also  important  to  apply  the  color  in  thin 
coatings,  else  they  are  liable  to  crack  or  scale  by 
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the  difference  in  their  expansion  to  that  of  the 
material  upon  which  they  are  applied. 

Painting  on  glass  presents  certain  difficulties, 
on  account  of  its  smooth  surface.  When  one 
attempts  to  apply  a flat,  even  tint,  the  second 
stroke  of  the  brush  often  effaces  the  color 
already  laid  down.  This  also  occurs  in  porce- 
lain painting ; but  the  difficulty  is  overcome 
by  dabbing  and,  when  not  objectionable,  by 
applying  a thin  coating  of  pure  oil  of  turpentine, 
which  when  dry  permits  the  spreading  of  color, 
or  by  giving  a tooth  to  the  surface  by  grinding 
it  slightly  with  emery.  The  greatest  difficulty 
arises,  however,  from  the  nature  of  the  vehicle 
which  does  not  admit  of  superposing  one  upon 
another — even  after  desiccation — several  colors 
prepared  with  the  same  adhesive  substance,  the 
reason  is  self-evident.  But  the  difficulty  can  be 
overcome  by  changing  the  nature  of  the  vehicle 
for  each  color  employed,  for  example ; one 
applies  an  oil  color  on  another  prepared  with 
sugar-water,  which  is,  therefore,  insoluble  in 
the  vehicle  of  the  former.  However,  it  is 
possible  in  operating,  as  it  will  be  presently 
pointed  out,  to  apply  several  tints  of  water 
colors  one  on  the  other.  To  commence  with^ 
one  mixes  the  colors  with  as  little  sugar  as  it  is 
possible  to  secure  adherence,  then,  in  applying 
the  other  colors,  they  are  mixed  with  more  and 
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more  sugar,  whereby  the  increasing  density  of 
the  vehicle  prevents  it  dissolving  the  color  pre- 
viously applied.  This  method  is  that  generally 
employed  by  artists. 

There  are  many  other  tours  de  mains.  The 
limitations  of  this  little  work  do  not  admit  us 
to  describe  them  in  toto.  However,  to  complete 
these  instructions  so  that  they  be  really  useful 
we  will  describe  a simple  process  daily  employed 
by  artists  when  painting  on  glass  in  the  gothic 
style;  we  refer  to  the  “brushing  out”  method. 
To  model  the  face,  for  example,  by  the  method 
in  question  one  applies  a general  tint,  with  a 
color  prepared  with  the  oils  of  turpentine,  which 
will  form  the  lights,  and  upon  this  a coating  of 
color  prepared  with  water  and  thick  enough  to 
form  the  deep  shadows.  This  being  dry,  by 
rubbing  off  with  a hard  brush  one  removes 
more  or  less  the  water  color  as  much  as  neces- 
sary to  obtain  half  shades  or  lights,  with  the 
color  underneath,  or  the  glass  made  bare  by 
brushing  off  the  entire  superficial  water  color, 
forming  the  high  lights,  the  half  tints  resulting 
from  the  incomplete  brushing  off  of  the  same, 
while  the  shadows  are  formed  by  the  whole 
thickness  of  the  coating.  It  is  thus  that  the 
artists  work  up  the  whole  subject.  When  the 
parts  to  be  brushed  off  form  a sharp  and 
well-defined  design,  embroideries  for  instance, 
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instead  of  a brush,  one  employs  needles  or 
wooden  scrapers  of  various  sizes  and  forms. 

The  colors  for  brushing  off  are  prepared  with 
borax  and  mixed  with  a quantity  of  water  suffi- 
cient to  make  a thick  paste,  which  is  spread 
with  a flat  brush  and  smoothed  by  dabbing. 
A little  borax  suffices  to  cause  adherence  and 
allow  the  color  to  sufficiently  resist  the  action 
of  a hard  brush.* 

Coloring  Before  Firing. 

By  operating,  as  will  be  presently  explained, 
the  image  on  glass  plate,  delC  etc.,  can  be 
colored^  or,  at  least,  worked  up  to  a great  extent 
without  it  being  previously  burnt-in.  The 
plate  is  prepared,  exposed  under  a reversed 
(stripped)  diapositive,  and  after  development 
the  image  is  transferred  in  the  ordinary  manner. 
This  done,  and  when  the  picture  is  dry,  the 
plate  is  treated  with  concentrated  sulphuric  acid 
for  one  or  two  minutes  to  destroy  the  collodion, 
then  washed,  and  after  neutralizing  the  last 
traces  of  acid  with  a diluted  solution  of  aqueous 
ammonia,  2 : 100,  finally  flowed  several  times 
with  the  following  dextrine  solution,  and 
allowed  to  dry  spontaneously,  standing  on  one 
corner. 


* Some  artists  advise  the  addition  of  a little  sugar-candy. 
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Filtered  through  flannel  when  cold. 

After  drying,  the  picture  is  ready  for  the 
artist,  who  can  work  upon  the  plate  with  perfect 
security  by  employing  colors  prepared  with 
essences  of  lavender  or  turpentine. 


Printing  on  Delfware,  Porcelain,  etc. 

{Lithoceramic?) 

The  ceramic  processes  described  in  the  fore- 
going pages,  although  very  good  for  the  artistic 
decoration  of  porcelain,  are  too  slow  and  there- 
fore too  expensive  for  articles  of  commerce 
upon  which  the  same  designs  are  reproduced 
thousands  of  times.  In  manufactories  the  image 
is  made  by  transfer  to  the  biscuit  or  to  the 
glazed  object,  the  only  difference  in  the  two 
methods  consisting  in  this,  that  the  biscuit 
being  absorbent  requires  no  previous  prepara- 
tion, while  the  glazed  articles  should  be  coated 
with  slightly  alumed  water  or  with  turpentine 
mixed  with  about  one-twelfth  part  of  copal 
varnish. 

The  proofs  for  transfer,  or  “printing,”  as  it 
is  termed,  are  pulled  from  copper-plate  engraved 
in  intaglio  or  from  typographic  blocks,  which 
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can  be  made  by  photo-mechanical  means ; and 
it  is  here  that  photography  intervenes  in  indus- 
trial ceramics  to  obtain  more  perfect  work  at 
less  expense. 

The  plates  engraved  in  intaglio  are  mostly 
employed,  because  the  vitrifiable  ink  retained 
in  the  cuts  is  in  sufficient  quantities  to  make  the 
finest  lines  quite  visible  ; and  as  the  thickness 
of  the  layer  of  ink  is  necessarily  proportionate 
to  the  depth  of  the  cuts,  it  results  that  the 
design  is  reproduced  in  better  gradations  of 
tints  than  that  obtained  from  proofs  printed 
with  typographic  blocks.  However,  the  latter 
are  preferred  for  delf,  and  potteries  commonly 
decorated,  on  account  of  the  cheapness  and 
rapidity  with  which  the  proofs  can  be  printed. 

Two  methods  are  employed  to  pull  the  trans- 
fer from  intaglio  plates. 

First. — The  plate  is  inked  with  a thick  mix- 
ture of  the  vitrifiable  color,  mixed  with  strong 
lithographic  varnish  (mordant)  thinned  with  a 
little  turpentine  oil,  to  which  is  added,  except 
for  the  black,  green  and  red  colors,  a certain 
quantity  (about  one-third)  of  lamp  black,  and 
the  proofs  pulled  on  moist  unsized  paper,  very 
thin  for  transferring  on  the  glaze,  stronger  and 
more  tenacious  for  the  transfer  on  biscuit.* 
The  proofs  are  transferred  when  damp.  If  the 


A special  tissue  paper  is  manufactured  for  this  purpose. 
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ink  is  allowed  to  dry  the  article  should  be  coated 
with 


White  wax 15  parts 

Venice  turpentine  50  parts 

Turpentine  oil 1000  parts 


and  the  transfer  made  as  usual  when  the  tur- 
pentine oil  is  evaporated. 

Second. — The  engraved  plate  is  inked  with 
I the  mordant,  tinted  with  a little  vegetable  color, 

I and  the  proofs  pulled  directly  on  a thin  sheet  of 
I paper  or  of  gelatine,  or  transferred  on  the  latter. 

I After  transferring  the  dry  vitrifiable  colors  are 

' dusted  on. 

The  former  process  is  the  most  rational  and 
also  the  most  expeditious. 

By  printing  the  transfers  on  gelatine  instead 
of  paper,  proofs  of  various  sizes  can  be  obtained 


from  the: ‘Same  engraved  plate  by  simply  plac- 
ing the  gefejj‘si;^t^]iieet  iiiicohia^^  or 


alcohol.  In  th.Q  first  case  the  gelatine  ’aiid  ’the 
proof  upon  it  ey^pfinds/.VliiJe  ^mtlie  jother  it  con- 
tracts, the  enlargement  and  diminution  being 
pretty  regular. 

When  printing  on  biscuit,  the  articles  should 
be  fired  to  destroy  the  fatty  matters,  before 
applying  the  glaze. 

The  methods  of  engraving  in  intaglio  or 
in  relievo  have  been  described  in  extenso  in 
“The  Origin  and  Progress  of  Photo-engraving,” 
published  some  time  ago  in  The  Photographic 
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Times.  Consequently  we  need  only  point  out 
here  the  processes  which  will  give  the  best 
results  for  the  purposes  in  question. 

Copper,  or,  better,  brass  plates  which  wear 
out  less  rapidly  under  the  rolling  of  the  vitrifi- 
able  colors,  should  be  employed.  After  cleaning, 
to  remove  the  oxide  and  greasy  substances,  the 
plate  is  slightly  ground  with  pumice  stone 
powder  to  give  a “tooth”  to  the  surface,  and 
afterwards  coated  by  means  of  the  turning  table 
v/ith  a solution  of  five  or  six  parts  of  bitumen 
of  Judea  in  one  hundred  parts  of  rectified  tur- 
pentine oil,  then,  the  coating  being  dry,  the 
following  sensitive  mixture  is  applied  : 


parts  which  should  form  the  reserve.  After 
exposure  the  non-acted-on  albumen  is  dissolved 
in  cold  water,  then  the  bitumen  left  bare  is 
washed  out  with  turpentine  oil,  the  plate  rinsed 
under  a strong  jet  of  water,  dried,  and  then 
heated  over  an  alcohol  lamp  at  a temperature 
not  exceeding  40  deg.  C.  This  done  the  plate, 
when  cold,  is  etched  with  a solution  of  ferric 


Albumen 

Water 

Aqueous  ammonia 

Ammonium  bichromate 


100  c.c.  m. 
10  c.c.  m. 
5 c.c.  m. 
j^ms 


J \ ^ 0 m ••••••••••  ----- 

suffice  to  render  insoluble  the  albumen  in  the 
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chloride  at  45  deg.  Baume,  for,  say,  twenty 
minutes,  when  it  is  rinsed  by  lightly  brushing, 
gummed,  inked,  dusted  with  rosin,  then  gently 
heated  to  incorporate  the  rosin  with  the  ink,  and 
finally  bitten-in  so  long  as  there  is  no  danger 
that  the  lateral  etching  action  of  the  ferric 
chloride,  which  is  feeble,  widens  the  cuts.  Of 
course  the  plate  should  be  examined  from  time 
to  time  and  the  fine  lines  (cuts)  stopped  out  as 
usual  when  sufficiently  deepened.  When  the 
depth  attainable  is  reached,  the  plate  is  cleaned 
in  a solution  of  warm  potassa  and  finished  by 
the  engraver. 

The  typographic  blocks  should  be  etched 
quite  deep.  A depth  of  about  two  millimetres 
between  the  open  lines  is  not  exaggerated.  It 
can  be  obtained  by  four  or  five  bitings-in,  each 
of  half  an  hour  duration,  by  etching  with  the 
ferric  chloride  solution  at  45  deg.  Baume, 
acidified  with  two  parts  of  hydrochloric  acid 
per  cent.  As  said  above  this  mordant  etches 
almost  perpendicularly,  the  lines  needing,  there- 
fore, little  protection.  The  copper  or  brass  plate 
is  exposed  to  etch  in  relievo  under  a negative, 
and  developed  as  for  an  intaglio,  then  etched  to 
render  the  metal  lithographic,  that  is,  capable 
of  retaining  moisture  by  forming  a granulation 
between  the  lines.  For  that  purpose  the  plate 
is  flowed  after  development  with  the  following 
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liquid,  which  should  be  allowed  to  act  for  a 
minute  : 

Silver  nitrate 5 grams 

Nitric  acid 10  c.c.  m. 

Alcohol 60  c.c.  m. 

Water 90  c.c.  m. 

Then  the  plate  is  rinsed^  dried,  gummed  and 
inked  with  a hard  roller  charged  with  a stiff  ink 
prepared  by  mixing  transfer  and  printing  inks 
in  equal  parts.  After  inking,  the  plate  is  dusted 
by  brushing  with  rosin,  heated,  face  downward, 
to  incorporate  the  rosin  to  the  ink,  then,  after 
cooling,  gummed,  inked,  dusted  and  heated  as 
before,  then  again  heated  while  the  ink  is  sticky, 
in  order  to  form  a good  resist  by  these  suc- 
cessive operations. 

This  done,  the  back,  edges  and  the  margin  are 
varnished  and  when  the  test  lines  are  scratched 
on  the  margin,  the  plate  is  ready  for  etching 
and  needs  no  further  preparation.  The  plate 
during  the  operation  should  necessarily  be 
removed  from  the  etching  fluid  and  washed  by 
brushing  from  time  to  time,  say,  every  half  an 
hour,  to  examine  the  progress  of  the  biting-in, 
and  when  there  is  any  sign  of  lateral  action 
it  is  heated,  in  order  that  the  ink  runs  down 
the  side  of  the  lines  to  protect  them  from  the 
dissolving  action  of  the  mordant. 

The  typographic  blocks  are  generally  em- 
ployed in  printing  by  the  dusting  method. 
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Hints,  Methods  and  Processes. 

When  the  photogenes  are  made  up  with  a 
bichromate  and,  therefore,  necessitate  the  use 
of  diapositives  to  print  from,  the  original 
designs  can  be  used  direct — but  they  should 
be  drawn  on  transparent  or  tracing  paper  with 
an  opaque  ink  in  the  same  way  as  those  made 
for  duplicating  by  the  cyanotype  or  Pellet’s 
blue  process. 

This  possibility  of  employing  as  cliches  draw- 
ings, engravings,  lithographs,  carbon  prints, 
etc. , rendered  transparent  is  indeed  a great  help 
to  the  artist  and  saves  time  and  expense,  that 
great  desideratum  in  all  industrial  arts.  For 
example,  let  us  suppose  we  have  a design 
to  reproduce  on  a church  window.  First,  to 
obtain  a non-reversed  image,  we  place  the 
design  face  downward  in  the  printing  frame, 
or,  if  the  design  is  too  large,  we  cut  it  in  parts  by 
following  the  marks  indicating  the  leaden  frame- 
work, or  separating  in  a similar  manner  the 
subject  from  the  borders  or  ornaments,  then 
place  the  parts  in  as  many  printing  frames  as 
it  is  necessary.  Now,  the  prepared  glass  plates 
are  laid  upon  the  design,  taking  care,  when  they 
are  of  different  colors,  that  each  one  occupies 
exactly  the  place  where  it  should  be  in  the 
leaden  framework,  which  is  always  indicated  in 
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the  design.^*  This  done  the  frame  (or  frames) 
is  placed  in  the  shade — not  in  the  sun — for  the 
impression  is  always  more  perfect.  However, 
if  the  designs  were  drawn  on  thick,  not  very 
transparent  paper,  one  may  expose  to  sunshine, 
thereby  diminishing  the  exposure  more  than 
one-third.  It  is  important  when  the  design  is 
cut  in  pieces  to  expose  all  of  them  at  once,  and 
during  the  same  period  to  obtain  similar  impres- 
sions. After  exposure  the  plates  should  be  kept 
in  the  oven,  and  as  many  as  it  is  convenient  to 
develop  together  being  placed  side  by  side,  one 
proceeds  as  usual. 

Stamped  paper  with  perforated  designs,  such 
as  placed  in  boxes  of  candies,  embroideries,  etc., 
can  be  employed  for  the  decoration  of  potteries, 
stained  glasses,  etc. , or  as  borders  for  framing, 
by  cutting  and  fitting  together  certain  parts  and 
using  them  either  as  cliches,  or  to  make  diaposi- 
tives  by  contact  according  to  whether  they 
are  to  be  reproduced  as  white  on  a colored 
ground  or  vice  versa.  They  may  also  be  re- 
duced or  enlarged  by  the  camera  to  suit  the 
size  of  the  objects  upon  which  they  are  to  be 
applied. 

* In  glass  painting,  plates  of  the  various  general  tints  of  which  the 
design  is  composed  are  cut  in  the  shapes  indicated  by  the  design,  and 
upon  them  the  design  is  traced  and  colored ; thus : white  or  yellow 
stained  glass  plates  are  cut  in  the  shape  of  the  face,  others  stained  with 
the  proper  tints  cut  in  the  shapes  required  for  the  draperies,  etc.,  and 
upon  the  whole  the  design  is  drawn,  shaded,  etc. 
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Cameo  glasses  may  be  decorated  with  these 
articles ; the  embroidered  curtains,  laces  or 
tulles,  etc.,  are  spread  on  the  glass  plates  of 
the  printing  frame  and  upon  them  are  placed 
the  window  glasses  prepared  with  a photogene 
which  may  consist  of  8 cubic  centimeters  of  liquid 
glucose,  6 c.  c.  of  a saturated  solution  of  ammo- 
nium bichromate  and  100  c.  c.  of  water.  The 
exposure  is  very  short,  since  the  light  acts 
directly  through  the  open  spaces  of  the  design. 
As  to  the  development  it  is  effected  as  usual  by 
dusting  on  a white  enamel. 

The  cameo  glasses  are  also  maufactured  by 
enameling  the  whole  plate,  then  applying  a 
reserve  which  forms  the  design,  and,  this  done, 
etching  with  hydrofluoric  acid. 

There  is  an  instrument  forming  an  infinite 
variety  of  images  of  the  most  beautiful  colors, 
chiefly  used  as  a toy,  but  also  in  the  decorative 
arts  to  suggest  ideas  of  symmetrical  design, 
which  to  the  knowledge  of  the  writer  is  not 
employed  in  ceramics  and  glass  staining.  We 
refer  to  the  kaleidoscope,  invented  by  J.  B. 
Porta.  An  instrument  similar  to  it,  called  the 
Debuscope,  from  the  name  of  the  inventor,  is 
employed  for  forming  patterns  in  calico  print- 
ing. Another  is  made  in  which  the  angle  of 
incidence  of  the  mirror  can  be  varied,  and,  by 
means  of  a system  of  lenses,  the  design  being 
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lighted  by  a lamp,  can  be  projected  on  a screen 
in  the  same  way  as  the  images  of  the  slides 
placed  in  the  magic  lantern,  and  then  drawn  or 
photographed.  For  our  purposes  the  ordinary 
large  kaleidoscope  could  be  made  so  as  to  be 
adapted  at  will  in  front  of  the  lens  of  the 
camera  obscura  in  order  to  photograph  directly 
the  symmetrical  combination  of  images  formed 
by  each  turn  of  the  instrument.  The  tube 
should  consequently  be  made  in  two  sections, 
one  sliding  into  the  other  to  admit  enlargement 
of  the  image,  and  the  pieces  of  glass,  beads, 
feathers,  etc. , colored  with  more  or  less  but  not 
very  non-actinic  colors  so  as  to  be  easily  photo- 
graphed by  the  orthochromatic  process. 

Designs  on  glass  plates  to  be  framed  face 
downward  or  employed  in  a like  manner  for 
the  decoration  of  cabinets,  boxes,  etc. , are 
manufactured  abroad  on  a large  scale  by  the 
dusting  on  or  transfer  process.  Generally  they 
are  not  made  in  vitrifiable  colors  and  therefore 
not  fired,  although  much  finer  articles  can  be 
produced  in  this  manner ; thus  : a bas  relief, 
such  as,  for  instance,  the  evening  or  the  morn- 
ing of  Thorwalsden,  photographed  by  a light 
falling  obliquely  at  a very  small  angle  upon  it, 
in  order  that  the  contrast  of  lights  and  shades 
shall  produce  the  illusion  of  relief.  This  is 
then  printed  in  grisaille,  fired,  then  bordered 
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with  a Greek  or  other  ornament  by  a second 
operation,  that  is,  by  preparing  the  plate  anew, 
and  exposing  under  the  cliche  exactly  registered. 
This  forms  a picture  not  devoid  of  artistic  effect. 
A white  or  colored  enamel  should  necessarily 
form  the  ground,  or  the  design  only  may  be 
backed  and  the  ground  silvered,  gilded  or 
bronzed. 

When  the  picture  is  not  to  be  burnt-in,  the 
image  is  developed  with  Cassel-earth,  umber, 
ochres,  or  any  color  in  fine  powder,  then  fixed 
with  alcohol  acidified  with  25  or  30  parts  of  nitric 
acid  per  cent,  then  colored  with  oil  colors  in 
tubes  thinned  with  burnt  and  drying  oils,  and 
when  the  colors  are  dry,  the  ground  may  be 
washed  out  with  a damp  sponge  to  replace  it 
with  another.  As  to  the  gilding  or  silvering,  it 
is  done  by  applying  gold  and  silver  leaves  with 
the  gilder’s  size.  Bronze  powders  can  also  be 
fixed  on  this  size  by  dusting. 

To  fix  the  glass-plates  on  a table  decorated  by 
one  of  these  processes,  spread  on  the  wood  with 
the  palette  knife  an  even  and  thick  coating  of 
white  lead  paint,  and  upon  it  lay  the  plates, 
applying  pressure  to  cause  adherence  every- 
where, then  secure  the  whole  with  a copper 
wire,  which  also  serves  as  a border,  and  in  a few 
days,  when  the  paint  is  dry,  the  plate  and  the 
table  form  a solid  whole. 
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— BY — 

P.  C.  DUCHOCHOIS. 


PnomfinPHii;  REPiDDcrioii  Processes. 

(No.  38  OF  The  Scovii.l  Photographic  Series.) 

A PRACTICAL  TREATISE 
of  the 

PHOTO-IMPRESSIONS  WITHOUT  SILVER  SALTS. 

For  the  use  of  Photographers,  Architects,  Engineers, 
Draughtsmen,  and  Wood  and  Metal 
Engravers. 

Containing  all  the  Processes  employed  to  reproduce  Plans, 
Designs,  Engravings,  Cliches  on  Paper,  Wood,  Glass, 
and  Metal  Plates,  and  a complete  description  of  the 

URANOTYPE,  ANILINE,  PLATINOTYPE  AND  IM- 
PROVED CARBON  PROCESS,  Etc.,  Etc. 


Price,  in  paper  covers,  - - _ $i.oo 

Cloth-bound  (Library  edition),  - - 1.50 


“THE  PHOTOGRAPHIC  IMAGE.” 

(See  Next  Page.) 

For  sale  by  all  dealers  in  photographic  materials,  or  sent  postpaid,  on 
receipt  of  price,  by  the  publishers, 

THE  SCOVILL  & ADAMS  COMPANY. 


THE  PHOTOGRAPHIC  IMAGE. 

A THEORETICAL  ARD  PRACTICAL  TREATISE 

OF  THE 

DEVELOPMENT  IN 

GELATINE,  COLLODION,  FERROTYPE 

AND 

SILVER  BROMIDE  PAPER  PROCESSES. 

By  P.  C.  DUCHOCHOIS. 


It  contains  over  Two  Hundred  (200)  pages  of  the  most  valu' 
able  instruction  for  working  photographers. 


CONTENTS. 


Introduction. 

PART  I. 

Chapter  I. — Chemistry  and  Behavior  of 
the  Reagents  Employed  in  the  Devel- 
opment. 

Chapter  II.— The  Dark-Room  Illumination 

Chapter  III. — The  Exposure-Time. 

PART  II. 

Chapter  I. — Generalities  on  the  Develop- 
ment. 

Chapter  II. — The  Development  with  Pyro- 
gallol.  First  Ex.: 

Chapter  III.-  Summary  of  the  Rules  Reg- 
ulating the  Exposure-Time  and  the 
Development. 

Chapter  IV. — Fixing. 

Chapter  V.— Intensification. 

Chapter  VI.— Reduction  of  Intensity. 

Chapter  VII.— Causes  of  Failures. 

Chapter  VIII.— The  Development  with 
Hydroquinone. 


Chapter  IX.— The  Development  with  Ei- 
konogen. 

Chapter  X. — The  Development  with  Fer- 
rous-Oxalate. 

Chapter  XL— TheDevelopment  with  Pyro- 
catechin,  Hydroxylamine,  and  Para- 
araidophenol. 


PART  III. 

The  Development  in  the  Collodion  and 
Silver  Bromide  Printing  Processes 

Chapter  1.— The  Development  in  the  Wet 
Collodion  Process. 

Chapter  II.— The  Development  in  the  Dry 
Collodion  Process. 

Chapter  III. — The  Development  of  Ferro- 
types. 

Chapter  IV. — The  Development  of  Gela- 
tino-Bromide  Paper. 

Chapter  V. — Varnishing. 


Printed  in  large,  clear  type,  on  good  paper.  Size  of  paper,  J x 8 inches. 

Price,  in  paper  covers,  . . . $1.50 

Cloth-bound  (Library  edition),  . . 2.00 


For  sale  by  all  dealers  in  photographic  materials,  or  sent  postpaid  on 
receipt  of  price,  by 

THE  SCOVILL  & ADAMS  COMPANY. 
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THE  LIGHTING 

—IN— 

PHOTOGRAPHIC  STUDIOS, 

By  P.  C.  DUCHOCHOIS. 


-A.  INT  E E ID  I T I O 3NT  . 


CONTENTS. 

Chapter 

I. — General  Principles — Balance — Repetitions — Rules  to  be  observed 
in  making  Portraits  — Examples  — Composition  of  Groups — 
Examples — The  Expression — How  to  obtain  it — The  Line  of 
Horizon — The  Distance — The  First  Studies. 

II. — The  Lighting — Different  Modes  of  Distributing  the  Light. 

III.  — Rules  and  Effects  of  Lighting. 

IV.  — The  Glass  House — How  the  Light  plays  into  it — Its  Construction — 

Appliances  to  direct  and  regulate  the  Light  and  to  Modify  its 
Actinic  Action. 

V. — The  Backgrounds — Their  Lighting — Vignette  Background — Back- 
ground and  Posing  Apparatus  combined — The  Landscape  and 
Interior  Backgrounds. 

VI. — The  Lighting  of  the  Model  — Examples — Rembrandt’s  Style  — 
Defects  to  be  avoided — Profiles — Cartes  Russes — Vignetting — 
Ferrotypes — The  Head  Reflector. 

VII. — Treatment  of  the  Eyes — Direction  of  the  Vision — The  Lighting 
of  Blue  Eyes — A simple  Rule  to  place  the  Model  in  the  Light 
— Management  of  the  Eyes. 

CoNCLUDi.NG  Remarks. — Retouching — How  to  Study  the  Effects  of  Light 
and  Shade — Importance  of  Long  Focus  Lenses — The  Focus — 
The  Lighting  in  Relation  to  the  Lenses — Conclusion. 

Appendix. — The  Development  in  Relation  to  the  Lighting — The  Use  of 
Orthochromatic  Plates  in  Portraiture. 


PRICE,  in  Paper  Covers,  . . . - $0  75 

Cloth  Bound,  Library  Edition,  - - 1 00 


For  sale  by  all  dealers  in  photographic  materials,  or  sent  postpaid  on 
receipt  of  price,  by 

THE  SCOVILL  & ADAMS  CO. 

ill 


PHOTOGRAPHIC  PUBLIGATIONS. 

For  Sale  by  The  Scovill  & Adams  Company. 


Pnce 

_ per  copy. 

AMATEUR  PHOTOGRAPHY. — By  W.  I.  Lincoln  Adams.  A Practical  Guide 

for  the  Beginner.  Illustrated.  Paper  covers $0  50 

Cloth  bound 1 00 

LANTERN-SLIDES,  AND  HOW  TO  MAKE  THEM.— By  A.  R.  Dresser.  A 

new  book,  very  complete  and  practical  25 

FLASH-LIGHTS,  AND  HOW  TO  MAKE  THEM.  By  L.  C.  Bennett.  A 

thoroughly  practical  book,  fully  illustrated 50 

BROMIDE  PAPER  AND  HOW  TO  USE  IT.  A practical  treatise,  written  by 

an  expert,  with  a full-page  illustration.  Price,  postpaid 25 

THE  KNACK. — Written  to  help  the  beginner  out  of  difficulty Reduced  to  25 

PHOTOGRAPHIC  LENSES;  THEIR  CHOICE  AND  USE.-J.  H.Dallmeyer. 

A special  edition  edited  for  American  photographers.  In  paper  covers 25 

THE  CHEMISTRY  OF  PHOTOGRAPHY. — By  Prof.  Raphael  Meldola 2 00 

THE  PHOTOGRAPHIC  IMAGE. — By  P.  C.  Duchochois 1 50 

Cloth  bound  2 00 

THE  FERROTYPER’S  GUIDE. — For  the  Ferro  typer,  this  is  the  only  standard 

work.  Seventh  thousand 76 

THE  PHOTOGRAPHIC  STUDIOS  OF  EUROPE.— By  H.  Baden  Pritchard, 

F.C.S.  Paper  cover 50 

Library  Edition 1 00 

ART  OF  MAKING  PORTRAITS  IN  CRAYON  ON  SOLAR  ENLARGE- 
MENTS.—(Third  Edition.)  By  E.  Long 1 00 

PHOTOGRAPHY  APPLIED  TO  SURVEYING.— Illustrated.  By  Lieut.  Henry 

A.  Reed,  U.  S.  A.  Cloth  bound 2 60 

HISTORY  AND  HAND-BOOK  OF  PHOTOGRAPHY.— Translated  from  the 

French  of  Gaston  Tissandier,  with  seventy  illustrations.  Cloth  bound 75 

CRAYON  PORTRAITURE. — Complete  instructions  for  making  Crayon  Portraits 
on  Crayon  Paper  and  on  Platinum,  Silver  and  Bromide  Enlargements ; also 
directions  for  the  use  of  Transparent  Liquid  Water  Colors,  and  for  making 

French  Crystals.  By  J.  A.  Barhydt.  A new  edition.  Paper  covers 50 

Cloth  bound 1 00 

ART  RECREATIONS. — A guide  to  decorative  art.  Ladies’  popular  guide  in 

home  decorative  work.  Edited  by  Marion  Kemble 2 00 

AMERICAN  CARBON  MANUAL. — For  those  who  want  to  try  the  Carbon  printing 

process,  this  work  gives  the  most  detailed  information.  Cloth  bound.  Reduced  to  50 

MANUAL  DE  FOTOGRAFIA. — By  Augustus  Le  Plongeon.  (Hand-book  for 

Spanish  Photographers.) . 1 00 

SECRETS  OF  THE  DARK  CHAMBER. -By  D.  D.  T.  Davie 50 

THE  PHOTOGRAPHER’S  BOOK  OF  PRACTICAL  FORMULAS.— Compiled 

by  Dr.  W.  D.  Holmes,  Ph.B.,  and  E.  P.  Griswold.  Paper  covers 75 

Cloth  bound 1 60 

AMERICAN  HAND-BOOK  OF  THE  DAGUERREOTYPE.— By  S.  D. 
Humphrey.  (Fifth  Edition.)  This  book  contains  the  various  processes 
employed  in  taking  Heliographic  impressions Reduced  to  25 

THE  PRACTICAL  PHOTOGRAPHIC  ALMANAC  FOR  1879  25 

MOSAICS  FOR  1870,  1871,  1872,  1873,  1876,  1885,  1886,  1887,  1888,  1889  25 

BRITISH  JOURNAL  ALMANAC  FOR  1878,  1882,  1883,  1887, 1891  25 

PHOTO  NEWS  YEAR  BOOK  OF  PHOTOGRAPHY  FOR  1871,  1876,  1887,1888, 

1890,  1891 26 

THE  PHOTOGRAPHER’S  FRIEND  ALMANAC  FOR  1873  25 

MY  THREE-LEGGED  STORY  TELLER.— By  Adelaide  Skeel.  Stories  caught 
by  the  camera  straight  from  life.  Illustrated.  200  pages.  Royal  octavo.  Paper 
covers 50 
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THE 


Scovill  & Adams  Company, 

423  Broome  Street,  New  York  City, 

SUCCESSORS  TO  THE 

PHOTOGRAPHIC  DEPARTMENT 

— OF  THE — 

Scovill  Manufacturing  G)mpany, 

Are  Manufacturers,  Importers  of  and  Dealers  in 

An  Unequalled  Variety  ok 


PlioiograDliiG  * Goods, 


Embracing 

Every  Requisite  of  the 

Practical  Photographer, 

Professional  and  Amateur. 


Publication  Department. 

Publishers  of  “THE  SCOVILL  PHOTOGRAPHIC 
SERIES”  (46  publications),  the  “Photographic  Times 
Annual,”  etc.,  etc. 

Latest  Catalogue  of  Photographic  Books  and  Albums,  and 
a copy  of  “ How  to  Make  Photographs  ” sent  free  on 
application. 

W.  IRVING  ADAMS,  H.  LITTLEJOHN, 

President  Treasurer.  Secretary 
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THE  AMERICAH  OPTICAL  CO.’S 

Bi  UNRIVALED  bi 


fOKfKAIf  CAMCKAS. 


The  American  Optical  Company  Portrait  Cameras  are 
manufactured  from  the  best  mahogany,  French  polished, 
and  have  the  Lever  Focusing  Attachment,  by  which  the 
most  delicate  focus  can  be  adjusted  with  the  utmost  facility 
and  ease.  Above  10  x 12  size,  they  have  double  bellows, 
vertical  shifting  front,  the  V-shaped  wooden  guide,  and 
telescopic  platform. 


No.  Size. 

5 — 8x10  ins., 

6— 10x18  “ 

7— 11x14  “ 

8— 13x15  “ 

9— 14x17  “ 

10— 16x20  “ 

11— 17x20  “ 

12— 18x22  “ 

13— 20x24  “ 

14— 22x27  “ 

15— 25x30  “ 


With  Double 
Swing-back. 


with  rigid  platform  30  ins.  long. 
36 


extension 


48 


double  bellows  and 


.|38  00 
48  00 


48 

vertical  shifting  front,  64  00 
“ “ 72  00 

( ( 

60 

“ “ 76  00 

65 

“ “ 88  00 

65 

“ “ 90  00 

70 

“ “ 100  00 

72 

“ “ 110  00 

72 

“ “ 130  00 

80 

“ “ 170  00 

Buy  from  Dealers  or  the  Scovill  & Adams  Company. 


Patented. 

These  are  the  only  Stands  suited  in  workmanship  and  finish,  also  in  size,  to  the  large 
American  Optical  Co.’s  Cameras,  with  their  great  length  of  bellows  and  extension  platform. 
Practical  portraitists  cannot  fail  to  admire  the  ease  with  which  these  stands  can  be  adjusted 
at  any  desirable  height  or  inclination,  and  the  noiseless  manner  in  which  they  may  be 
moved  from  place  to  place,  their  elegant  appearance  and  accurate  construction. 

Instead  of  the  clumsy  levers  and  racks,  by  which  accurate  adjustment  of  the  platform 
was  obtained  in  the  older  stands ; the  proper  elevati-n  and  inclination  are  produced  in  the 
“ Elite  ” stand  by  cog-wheel  and  snake  screw,  and  the  manipulation  at  one  side  by  a wheel 
with  handle,  and  within  reach  of  the  operator,  so  that  he  may  ad  just  the  height  or  incli- 
nation of  this  camera  without  taking  his  head  from  under  the  focusing  cloth.  By  means 
of  the  wheel  worked  at  the  rear  end  of  the  platform,  the  horizontal  position  of  the  plat- 
form may  be  inclined  upward  or  downward  to  a limit  of  15  degrees.  A great  advantage 
from  this  movement,  we  observe,  is  that  a true  horizontal  position —so  difficult  to  obtmn 
in  the  old  camera  stands— is,  with  these,  an  easy  matter  to  effect.  This  is  especially  impor- 
tMt  to  those  who  may  use  them  for  reproduction  work.  In  the  No.  2 size  the  platform  is 
fifty-two_  inches  long  and  twenty-five  inches  wide,  and  its  length  may  be  increased  to 
seventy  inches  by  an  attachment  which  slides  out  forward,  making  it  quite  long  enough 
for  supporting  a large  copying  camera.  Then  a semi-circular  cut-out,  to  the  rear  end  of 
the  platform,  is  a convenience  to  the  operator,  who  is  thus  enabled  not  only  to  stand 
closely  up  to  the  ground  glass,  no  matter  how  far  the  camera  may  have  been  pushed 
forward,  but  bending  of  the  body  is  obviated,  which  is  quite  a necessity  with  all  the  older 
stands. 

“KIvITTE”  STUDIO  STANDS 

_ No.  1 Size.  No.  2 Size 

Price,  with  Rack  and  extension  for  Plate  Holder $32.00  $36.00 

Highest  point  from  platform  to  floor 48  48 

Tqwest  “ “ “ “ 32  32 

Width  of  platform  22  26 

Length  of  platform  without  attachment 45  52 

“ “ with  “ 60  70 

For  Sale  by  all  Dealers  in  Photographic  Materials  and  The  Scovill  & Adams  Company. 


WITH  WATERBITRY  CTTRTAIN-SLIDE  HOLDER. 

No.  40.— ^8  X 10  Royal  Camera,  double  swingr-back oq 

“ 42i— 14x17  “ " 


85  00 
110  00 


ptoerof  ground-glass  is  supplied  for  use ‘in' focu'si^g  when 


addition  of  Portrait  Camera,  with  the 

an  8 X 10  or  4-4  f ^ Holder,  and  is  used  to  make  two  imperials  on 

. usinff  one  4-4  lens  - two  cards  on  a 5 x 8 plate,  usinff  one  1-2  size 

ftviTn’ii^  ta  pictures,  6 X 10  inches  in  size,  can  also  be  made,  and  regular  work 

No  30  Swing-back  and  Waterbiiry  Ho^  ^ 

‘‘  Boston  Imj^nal  Camera,  with  8x10  attachment  and  holder,  $ 85  00 

..  ‘ “ 8x10  “ » mo  no 


82. -17x80 

83. -18x22 
34.-20x24 


8x10 

8x10 

8x10 

11x14 


100  00 
110  00 
120  00 
140  00 


For  Sale  by  all  Dealers  in  Photographic  Materials  and  The  Scovill  & Adams  Company, 


Boston  Imperial  Cameras. 


THE  AMERICAN  OPTICAL  CO.’S 


CABINET  PLATE  HOLDER  ATTACHMENT 


Consists  of  a board  the  same  size  of 
the  plate-holder  of  the  camera.  It 
is  put  in  place  the  same  as  holders, 
upon  pegs,  with  spring  catch  at  top 
In  center  of  board  is  an  opening  with 
hinged  ground-glass  to  receive  the 
holder  selected,  5x7,  or  5x8. 

Can  be  fitted  to  any  8x10  or  larger 
portrait  camera  by  sending  exact  size 
of  plate-holder.  When  wishing  to 
use  larger  plates  can  be  instantly 
removed.  By  the  aid  of  this  attach- 
ment and  twelve  single  light-weight 
holders  you  always  have  a supply  of 
plate-holders  loaded  and  ready  for 
use,  save  the  expense  of  large  extra 
holders  and  many  a trip  to  the  dark- 
room, and  you  are  sme  of  always 
getting  your  subject  in  the  proper 
position  on  the  plate. 


For 


Camera  with  one  single  Light-Weight  Holder,  price,  $8  00 

, II  ..  .1  II  ‘I  9 00 

“ 10  00 

11  00 
“ 11  00 

12  00 

" 13  00 

“ 13  00 

“ 14  00 


THE  GREAT  STUDIO  PLATE-HOLDER. 


The  WATERBURY  holder  mav  be  adjusted  to  various  sizes  of  plates  QU^er 
and  easier  than  any  other  Holder.  No  kits  are  required,  and  the  plates  used  must  be 

in  the  center,  and  mav  be  laid  in  the  proper  place  in  the  dark.  , • 'rt,. 

The  Waterburv  Holder  requires  no  latches  to  secure  the  plate  firmly  p^ce  i ne 
mechanism  is  so  simple  that  it  cannot  get  out  of  order  except  by  destroying  the  , • 

The  Waterburv  Holder  adjustments  work  with  entire  freedom  and  yet  without 

vibrauon^or  s^de  acknowledged  to  be  the  best  wet-plate  ev^  can- 

did man  will  admit  that  the  Waterburv  Holder  is  the  best  ‘^^V-plate  Holder  for  ^ 

This  Holder,  with  Roller  Slide,  supplied  with  American  Optical  Co.  Portrait  Cameras. 
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Edited  by  W.  I.  LINCOLN  ADAMS. 

Associate  ( Walter  E.  Woodbury, 

Editors,  ] Charles  Ehrmann. 

Is  an  Illustrated  Weekly  Journal  devoted  to  the  Art,  Science  and 
Advancement  of  Photography. 

INCREASED  TO  SIXTEEN  PAGES!!! 


EACH  NUMBER  CONTAINS 

A Handsome,  High  Grade  Illustration. 

Editorials  of  Great  Interest. 

Editorial  Notes. 

Original  Articles  by  Competent  Writers. 

Records  of  all  the  Latest  Discoveries  and  Inventions. 
Photographic  News  from  all  parts  of  the  World. 
Notes  and  News. 

Editorial  Table. 

Correspondence, 

Prize  Competitions. 

Queries  and  Answers. 


NEW  FEATURES  COMING 

We  are  arranging  for  a host  of  new  things.  A .few  of 
these  are  : 

STRAY  ELEMENTARY  PAPERS  FOR  BEGINNERS  (Illus- 
trated). By  Walter  E.  Woodbury.  Dealing  with  the  Chemistry  and 
Optics  of  Photography  in  a simple  manner  intelligible  to  beginners,  t, 

DISTINGUISHED  AMATEURS  OF  TO-DAY.  A series  of  arti- 
cles on  the  leading  workers,  illustrated  with  examples  of  their  work. 

THE  FATHERS  OF  PHOTOGRAPHY  (Illustrated).  Portraits 
and  lives  of  those  great  men  whose  efforts  have  brought  photography  to  its 
present  advanced  state. 

STUDIOS  OF  THE  WORLD  (Illustrated).  Descriptions  and 
pictures  of  photographic  studios  of  all  countries,  including  China,  Japan, 
Java,  and  many  other  distant  lands. 

PHOTOGRAPHY  EXPERIMENTS  flllustrated).  Describing  a 
number  of  interesting,  instructive  and  amusing  experiments  that  can  be 
performed  by  those  possessing  a knowledge  of  photographic  practice. 

THE  PHOTOGRAPHIC  TIMES  PUBLISHING  ASSOCIATION, 

423  Broome  Street,  NEW  YORK. 
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REASONS  WHY  Yon  Should  Subscribe 


BECA  USE 
BECA  USE 
BECA  USE 

BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 
BECA  USE 

BECA  USE 
BECA  USE 

BECA  USE 
BECA  USE 

BECA  USE 


The  photographic  times  is  the  leading  organ  of 

Photography  in  America. 

J JTGH  grade  Illustrations  are  given  with  each  issue. 

Every  number  contains  more  original  information  pre- 
pared especially  for  its  columns  than  any  other  Photo- 
graphic magazine. 

Photographers  welcome  each  number  like  the 
flowers  in  May. 

HALF-TONE  blocks  and  woodcuts  illustrate  every  article 
where  necessary  ; no  expense  being  spared. 

ONLY  matter  of  interest  to  Photographers  is  admitted  in 
its  columns. 

Treble  and  double  numbers  are  often  issued  without 
extra  cost. 

OF  distinguished  authors  and  scientists,  we  have  the 
greatest  number  of  contributors. 

Great  improvements  are  constantly  being  made.  We 
keep  at  the  top  always. 

Readers  are  kept  alive  to  all  that  is  going  on  in  the 
photographic  circles  of  all  parts  of  the  world. 

^^^LL  the  most  recent  discoveries  and  events  are  chronicled. 

PRIZES  of  considerable  value  are  offered  in  various  com- 
petitions instituted  from  time  to  time. 

Hundreds  of  letters  have  been  received  telling  us  we 
have  the  finest  Photographic  Paper  in  the  world. 

IT  is  the  best  printed  and  best  edited  magazine  in  the 
world. 

CERTAIN  arrangements  have  been  made  for  the  introduc- 
tion of  a host  of  novel  features.  We  shall  spare  no  time, 
trouble  or  expense  to  give  to  our  readers  everything  that 
will  be  of  interest  to  them. 

The  advertisements  are  all  of  reliable  firms,  and  form  a 
complete  guide  to  intending  purchasers. 

IT  is  the  only  photographic  weekly  journal  in  the  world 
illustrated  every  issue  with  a high  grade  photographic 
picture. 

Matter  of  interest,  both  to  the  beginner  and  to  the 
advanced  photographer,  will  be  found  in  its  pages. 

Every  question  will  be  cheerfully  answered.  The  ser- 
vices of  a competent  staff  are  placed  at  the  disposal  of 
subscribers. 

Subscribers  are  kept  up  to  date.  The  man  who 
doesn’t  read  it  gets  left. 


for  a sample  copy. 
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